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Precursory Remarks

This is not a scholarly book, and the more learned my audience, the sooner will it be
able to detect the small amount of my reading in some of the subjects I seem to have
invaded. If, however, such invasions did indeed occur, it was probably more by accident
than by design; for I have no education of any appreciable sort as a psychologist, linguist, or
philosopher.
But I am an artist who has tried to clarify his mind about the nature of his discipline,
and whose apparent wanderings upon the territories of others were no more, from his point
of view at least, than mere extensions of his search for a useful way to study art.
In part it was on my mind that the book might constitute, upon its publication, a
fairly widely circulated exhibition of drawings, augmented by a certain number of diagrams.
These are illustrated, so to speak, by an explanatory text, in order to reveal the range of the
reflections that had throughout accompanied the pictorial work. But mostly, the labor was
undertaken for the purpose of educating one particular artist, who has gained a great deal
from what he has learned and would therefore like to share it with others.
The necessity for re-educating myself in many fundamental aspects of my field
already became apparent before my formal professional preparation was entirely concluded.
But no other subject within the realm of art required nearly the amount of time and effort
that I had to expend on the problems connected with the delineation of volume. Examples of
various modes for describing the exteriors of solids accumulated, therefore, in far greater
number than studies in any other area. These furnished ultimately the basic material for this
attempt at a rational approach to the study of art.
There are special difficulties that a contemporary student of art who wishes to
achieve a measure of logical comprehension in his subject will surely have to face. One lies
in the fact that traditional studies of light and shade, perspective and anatomy, though
perfectly efficient for their specific technical purposes, had always very little bearing on the
aesthetic substance of an art form. And they do even less to shed any real intellectual light
upon the new opportunities which have arisen as a result of the modern revolution in art that
took place at the beginning of the twentieth century. Since these older methods were never
adequately supplemented by fresh modes of analytical scrutiny, we are, in fact, very
inadequately equipped to view the art works we encounter so abundantly today with any
better than but partial understanding.
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Out of this overall deficiency has developed a second, very serious and specific
disability. This will come more clearly into focus once we give a moment of consideration to
the circumstance that the process of abstraction, which supplies the central concept for
nearly all ramifications of contemporary art, is so frequently regarded as nothing more than a
device for effecting various degrees of stylish deviation from objective realism. That is to
say, its expressive aim and function have been hardly understood at all. Thus, while there are
numerous fields outside the realm of art in which abstraction operates as a most potent and
reliable instrument for the sorting, clarification, and judicious use of large amounts of
disciplinary information, it has been allowed to wreak such overwhelming quantities of sheer
confusion in art.
In perhaps five decades of more or less constant pounding upon the notion that
anything we care to do is art, if we display it to that purpose, and sometimes even if we have
no such aim in mind, a super-abounding flood of productivity, essentially repeating the
pictorial methods and concerns of the early masters of the modern school, has swept nearly
the entire world. This has occurred without perceivable signs of significant improvement,
and hence without any possible justification, for having led us these innumerable times over
what is very nearly identical terrain. Although the new opportunities in art are real and viable
and have a very genuine value, they have not been able to deliver the surpassing excellence
and freedom they appeared to promise, because we have neglected to bring to them a proper
objective understanding. And we have thereby failed to consolidate the gains that, without
question, embryonically reside in them.
Maybe the study of visual perception would have been the appropriate tool for the
purpose of advancing the rationalization of sight beyond its traditional models. Perception
deals more directly with the meaning our senses read into a subject, in other words, with its
discernible effects upon our minds, than with rote definitions of the subject’s properties in
purely factual and geometric terms. Such definitions are, possibly, schematic approximations
of what we see, but fail to furnish the performer with a fully persuasive instrument for
influencing how we see. Unfortunately, the study of perception continues to run a largely
separate course from art. This can perhaps be partially explained by the fact that artists are
seldom trained at scientific inquiry or literary exposition. On the other hand, scholars cannot
really do themselves, or conceive for the artists they employ to carry out, those very difficult
and specialized visual tasks we now need to perform in order to establish a proper mode of
analysis for the pursuit and study of art.
Although perception has so far not been able to furnish us with the fresh intellectual
environment that might have served us toward the creative renewal of contemporary art
ii
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forms, we should be able to gain access to the information it can offer as soon as we become
adequately serious in our striving for possession of its benefits.
For a while it seemed that a new sphere for human contemplation and performance
might open up as a product of man’s exploration of outer space. This promised, among other
things, to furnish us with an unprecedented imagery of potentially epoch-making
significance. However, we have not yet been able to achieve true entry into a revolutionary
age of space. And consequently, no new aesthetic realms were so far able to emerge and
prosper, in order to provide the inexhaustible creative reservoir for an unexampled cultural
frontier we had some reason to look forward to with hope.
Yet, while the matter of substantial human conquests in outer space may, for many
technical and economic reasons, have a doubtful future, the resources for creating new
artistic realms through a fresh understanding of the behavior of the sense of sight reside
already in man’s brain.
It would be a service of considerable value if a bridge could be cast across the gulf
that separates the pursuit of art from the study of perception, regardless whether man will
ultimately achieve his cosmic triumph or remain essentially earthbound. I am offering the
present treatise as an attempt to contribute my small share to this most difficult and
important work.
Through the visual and contemplative labors of which this book delivers an account,
I have tried to overcome my most paralyzing uncertainties and doubts. I so managed,
possibly, to sustain a sufficient measure of personal confidence in my own future as a
creative artist to persist in my exertions, despite the hardships and frustrations that to some
extent will probably continue to attend them. So, if my treatise then can give a small portion
of this help to some other workman, it will have justified, at least to a degree, my imposition
upon his attention and his time.
To obtain the best service the book might possibly deliver, the various people who
acquire it should feel at perfect liberty to give it very different treatment, in accordance with
their individual receptivity to its widely ranging contents. Some may want to own it purely
for the sake of the drawings. For others it would make excellent good sense to concentrate
upon the intellectual material of perhaps the whole first section and also the concluding
chapter, but to pay less attention to the painstaking technical description and perceptual
interpretation of each and every display.
Thus, the exacting analytical reports on the particulars of all the illustrations were
never truly intended for everyone’s consumption, but seek to address primarily those whose
iii
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own efforts I may best hope to support and aid by giving as precisely detailed an account as
possible of the concepts and the methods involved in the production of the entire scope of
the pictorial material.

Before concluding these remarks, it is surely proper that I should thank the friends
and colleagues who have looked at the drawings, read all or portions of the manuscript, and
have given me their counsel and encouragement. Foremost among these I owe my gratitude
to Miss Janet C. Graham, whose lavish generosity with every possible manner of assistance
accounts more than any other circumstance for the fact that I was able to get through the
long and wearisome period of my labors on this book. Similarly I thank Dr. Jerome S.
Bruner, who invited me in the summer of 1966 on a grant furnished by the Carnegie
Corporation to the Center for Cognitive Studies at Harvard University, where I first began to
put in writing what I had so far expressed mostly in purely visual form. And finally, I thank
Dr. Walter W. Waring for the time, the care, and the critical attention he has given so
unstintingly to the scrutiny of my manuscript.
I am also most grateful to the University of Illinois and to Kalamazoo College for
their help with funds during the course of this research.
J. v. G.
Kalamazoo, Michigan, May 17, 1974

Second Opening Remarks – 2015
My text and first Opening were written long ago, and I clearly would not speak today
as I spoke then. Yet this venture of the past has taught me much and taught me well. The
Work belongs, however, to its own, and not to our, time. So I will let it issue forth with no
attempt at reconstruction and with very little mending.
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On Victor Vasarely

I learned by chance, and long after my Plates 9 through 15 were rendered, that a
number of them bore a semblance to work by Victor Vasarely. This book is in the main,
however, a Personal Journal; and so I did not much pursue the doings of other artists and
other authors. Still, Vasarely’s checkerboard design “Vega” of 1957, exhibiting spherical
elevations and depressions, motivated the attempts I made.
For myself, I desired more Volume than Vasarely showed in “Vega,” and made a
small sketch of the un-buildable sphere appearing on Plates 11 and 18. At that time – 1961 –
I drew also other Basic Solid studies which prepared the way for Plates 9 through a
landscape of alien symmetry on Plate 15.
Other than intentionally departing from the checkerboard of “Vega,” I had in all that
task no recourse to Vasarely’s creativity. The similarities are independently product of
nearly simultaneous, parallel paths.

Optical Illusions

When I render objects, their Identifying Features merit my close regard, and any
viewer of my drawings must note that the precision of geometry is, to this artist, a matter of
weight. It is not, however, a task of our Art to report on facts but to offer Visual Value, that
is, works well carried out and good to see. Thus, the Measurable Facts are not of final
import, but how a design wants to be, and really can be, seen is the decisive goal. Therefore,
Optical Illusions – very briefly – occupied my mind.
1. Once, many years ago, I saw a design display, a very varied shape arrangement,
wholly made of evenly spaced vertical and horizontal strokes. These strokes
produced an Optical Effect I sought to explain along with Fig. 15. My eyes are now
so deteriorated that I can neither alter nor confirm what I then concluded.
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2. Figure 16 makes of two visual deceptions an odd creation of a landscape. The sky is
a re-working of the “Wundt Illusion,” and the ground a re-working of the “Zöllner
Illusiion.” As best as I am able to decide, both accomplish their deception by
“Simultaneous Contrast.”
Figure 7, used also as a tailpiece for Section Endings, derives from a lineconstruction, a fine invention – but not by me – of an Un-reality for which the Web
disclosed no author. Only the method of description only is my doing.

A Surety of Short-fall

On Plates 36 and 37 I mainly sought a way to design and set in order the description
of the inner and the outer middles of the Torus Form. Then, as the years go by, one learns a
little more. So I discovered that by a central S-Curve I might ease the pacing of the viewer
across the difficulty. My sketch below exhibits that alternative.
All we study seems just “Work in Progress,” and we need to hold ourselves fortunate
when – now and then – we achieve a milestone on our “Roadway without End.”
J. v. G.
Jamestown, Rhode Island , 2015

vi

THE PHILOSOPHICAL BASE

The Identity of Meaning

If we can look upon the visual arts as expressions of human concern in the terms of a
universal language, then it may be useful to examine critically an assertion which the
contemporary performer has insisted upon and repeated for many years, namely: “I only
work for myself, and I don’t care whether anyone understands what I do.”
When we visit a multitude of exhibitions of modern art, it becomes rather hard to
believe that the authors of all these displays should be so very indifferent toward the
puzzlement of those to whom they trouble themselves to make a showing. One cannot
entirely avoid suspicion that the indifference is a protective device, by which an artist can
evade unpleasant confrontations not only with the viewer, but also with the substance of his
own work. And something significant may be understood if we succeed in tracing the
purposes the evasion is designed to serve.
On all occasions when our offering is denied its opportunity of participating in the
flow of life around us, the deprivation is felt at best painfully and may at times become a
source of lasting grief. It seems that, to escape the pain and the grief of unrewarded effort,
this curious stand of not caring about participation between artist and viewer is taken by
considerable numbers of modern performers. Indeed, by producing works which cannot be
understood and thus predictably will not be understood, an artist may find protection from
the disappointment which must otherwise accompany rejected efforts. He blinds himself,
however, to the damage he suffers at his own hands as a price for being spared injury from
without.
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The human being who performs his work in art or in some other discipline becomes
aware of his own potential within his own realm, and aims with greater or lesser force at its
fulfillment. In the best of these efforts he strives for his own humanity and understands it as
an endowment of noble worth. We perceive that the acts performed in such striving have the
constructive force by which we identify them as meaningful. Hence it will have relevance
for us to examine the substance of meaning, find out how it develops into fullness and also
how damage can be done to this fullness, and its growth crippled.
One can say that all things, by way of the characteristics which distinguish them from
other things, possess what meaning is thus identified. Included among the features which
establish for an identity its meaning within self-contained boundaries, is also a property by
which these boundaries can be extended. For each thing appears to have the potential of
relating to the possibilities of other things, of causing fresh units of meaning with new
properties to emerge from some sort of collaboration.
The capacity for extension through a widening scope of relationships seems equally a
property of the human being as of the objects and materials through which he expands his
expressive realm. In this way we discover possible combinations by intellectual insight and
make them workable through physical labor. The combinations are truly better than the mere
accumulation of their parts. They are better to the precise extent that human capacity for
thought and industry has expanded the effective range of things. And this happens
simultaneously with the growing content of a human life, which so becomes gradually aware
of the increasing fullness of its own meaning.
A work of art also derives the substance of its meaning from the identity of its own
content. All its parts must serve to assemble the content and express its concern. We have an
awareness that, sometimes in the history of art, performers have addressed themselves far
less to the formulation of their themes and rather more to the receptivity of their public for
fashionable offerings. The meaning of work aimed at this appeal lies of course in the
author’s desire for reward and recognition, and not in the artistic concern to which he
pretends commitment. We understand easily that the loss of meaning such a work suffers
equals exactly the extent to which its theme has been diminished by the interference of
purposes which do not support its clearer and more persuasive expression.
This loss of identity suffered by artist and art product, when both are enslaved by too
great a love for gain and diminished by too small a love for meaning, has long been
recognized, and much has been said and written about it. Less, however, has been done to
examine what the effects are upon a work when its author professes total disinterest in the
perceiver. It is naturally doubtful whether the assertion of this disinterest – now itself highly
2
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fashionable – is in every case completely sincere. Where it is sincere, we legitimately
wonder whether he who makes the assertion is not misunderstanding and deceiving himself.
But aside from speculations about insincerity or self-deception, a professed disinterest in the
viewer’s comprehension and participation seems to contain a crippling philosophical error.
If the properties from which each thing derives its identity and meaning include
indeed its capacity for meaningful extension, then it follows that an artist who has made no
effort to render his product understandable has damaged its expressive range, and so its
meaning. He has done the damage by failing to construct the identity of his product and
make it accessible through the legible expression of his concern. While the stand of not
caring about the viewer persists, a performer shrinks his own expressive potential and suffers
as penalty not merely a damaged piece of work from time to time, but a substantially
meaningless life.

Courage and the Claim to Excellence

An artist who seeks to evade the perceptive viewer actually declares that he must
escape critical scrutiny because he regards with fear the possibility of being understood. The
fear stems from causes which render fearfulness indeed difficult to avoid. We only need to
consider that excellence is praised because it is hard to achieve and therefore scarce. So it is
not surprising when a performer is tempted to state vaguely rather than clearly, because his
courage fails him. He cannot face his own penetrating intelligence or permit the viewer to
understand the expressive intention of his offering, for fear of having to recognize that he is
not an accomplished workman and that excellence is beyond his reach.
By contrast, a work which is merely less than excellent is only smaller in meaningful
force than one which possesses excellence. But if it aims with determination at clarity on its
own level, it will contain the meaning of all its striving. And its author’s identity, the
meaning of his life and his chance to grow, are undamaged, because his conviction and his
courage have remained intact.
For a most compelling reason this courage is difficult to exercise. When we speak to
someone, we not only wish to be understood, but we also hope that he whom we address will
consider what is said worth hearing. Whenever a work of art is on view, the author does not
only state that he is expressing something, but also that what he shows is good for us to see,
3
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and that therefore we should have it. By sharing with us the product of his labor, an artist
implies that it is excellent, and we have all proper cause to measure the performance against
this implication. For an author this scrutiny is hard to face, but a viewer must seek and find
in works of art a contribution to the content of his own life or else turn his back on art to
search for a better offering at some other source. The viewer’s opportunity to have available
through art a wider range of participation in life depends on the validity of the claim to
excellence. So he rightly examines the justification for this claim with critical eyes.

The Noble Beholder

Whether we address a listener by way of his ears through speaking or a viewer by
way of his eyes through showing, it is evident nonsense to offer communication and care
nothing about being understood. Now we must try to find out who it is to whom an artist
addresses the meaning of his work, who can comprehend its content and pass judgment on
its excellence.
No matter how stubbornly the puzzled layman repeats that artworks should disclose
their meaning to his undeveloped eye, it is not possible for this to happen in full measure.
The disadvantage of the layman lies in the fact that the difficulties of visual problems are not
fully known to him and that he is therefore unaware of the significance of their solution. The
loving collector and discerning scholar or the thoughtful artist have closer acquaintance with
the various forms of artistic expression and a sharpened awareness of what the most
excellent possibilities in each of many directions might be. Art shares with other disciplines
that it can reveal itself more completely to those who study it and who can draw upon
experience to arrive at their conclusions. This is the highest known level, which defines
excellence for all fields, and which serves as a measure by which the accomplished critic
evaluates any given piece of work.
The discerning and sympathetic perceiver is helpful to an artist who seeks focus and
direction for his work. To perform properly, an artist cannot spend himself in fruitless doubt
whether his labors hold meaning because of those who understand them, or are made
meaningless because of those who do not. To convert this paralyzing uncertainty into
positive gain, an artist can construct by his own imagination a person of surpassing merit
whom he endows with all the assets of mind and spirit that we value in man. This person is
4
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the Noble Beholder. To him an artist can address all efforts at communication, and if works
of art must not only be clear, but also exceedingly persuasive, then it is the Noble Beholder
at whom the persuasion is aimed and whom it tries to convince that a work is excellent.
Through the Noble Beholder great artists have found the courage to suffer economic
want and delays of recognition, at times for the duration of their lives. Thus the image of the
Noble Beholder has solidified. Although no such person has ever existed, he becomes real
and lives, because we need him and have valued the benefits of his presence throughout the
history of art. He is the man of knowledge and intellect whose judgment is informed as well
as critical, but is also rendered with an open mind, and bears the product and its author all
possible good will.

Visual Language

An artist who has labored in order that his communication be clearly understood and
valuable to receive has invested much hopeful expectation in the effort, and the instrument
of visual language by which he converts his hopes into the reality of artistic expression
therefore deserves study.
Among the properties for which we value a language is surely its small quantity of
physical bulk. The experience of a certain time and location may be transported from one
place to the next because language is compact and can cross the boundaries of time and
space. If a language is intended to supply a faithful and complete description of events or
objects, then all fragments, including the smallest detail, would have to be reconstructed.
Such a reconstruction would transfer the relationships of an experience and rebuild them in
the substance of another material. If we used words to describe a building of brick and
mortar or presented it graphically, it would be turned into a structure of either acoustic or
visual material; but the relationship of all parts to each other would remain precisely the
same.
So complete and exact a structural equivalent would be a miraculous feat and is
really impossible to achieve. If it were tried, a language would begin to reveal strain at the
point where it is overextended in respect to its material substance, and undesirable
byproducts would turn up as a result. Things which can be seen at a rapid glance would
require so painstaking an enumeration that the act of perception would be misrepresented.
5
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The process would be so slow that it could give no hint of the speed at which things are
revealed to the roving sense of sight, and an occasion which once may have been a climax of
excitement would be turned into a source of boredom. Graphically we could not hope to
reproduce the smallest visible detail, unless we enlarged it and misrepresented a thing as a
whole. And no artist at all could repeat the content of a political debate, for example, by way
of pictorial images. Thus, in the attempt at trivial reconstructions, a language can lose the
asset of its compactness without a corresponding gain in accuracy. And it must fail if we
require of it formulations outside its material realm.
Although language cannot reproduce in all parts the things about which we offer
communication, it can select and emphasize. Particular backgrounds and special purposes
lead us to look at objects or events with more attention upon some features than on others. A
choice of concentration, a special interest in a certain aspect of a thing rather than all aspects,
becomes evident even in the most factual forms of reporting. Of several persons who have
attended a certain occasion each may reveal through the instrument of language that he has
had a different experience. The instrument which cannot reproduce unlimited complexities
can communicate with remarkable accuracy the quality of a personal reaction. By its
capacity for recording choice and emphasis, a language provides advantages which make up
for its limitations, because they allow the human being to express individual concern, and so
to reveal himself.
Besides the functions of communicating experience and personal concern, language
offers a third important gain which flows from its material character. It can powerfully and
expressively reveal itself. The material of visual language consists of elements of visibility
such as color, shape and line. In the development of a graphic presentation, these parts of
visual language reveal their capacity for meaningful interaction and offer thus an advantage
which is unique to art.
A picture of a glass of wine which merely looked as though one might drink from it
would be inferior to a glass actually filled with wine, since the picture would deny the
pleasure of drinking to the sense of taste, without compensation to the sense of sight. The
real thing, however, cannot replace a proper picture, because a work of art does not simply
reflect the environment, but is a reality of the environment. Of all that man has made or that
is found in nature, art alone is specialized to address the sense of sight and seek its sustained
participation. We are fortunate indeed that the substance of visual language prevents perfect
reproduction of the facts of things. The loss makes possible the priceless gain that visual
language at its best can offer, a showing which is finer to look upon than any other thing in
the world.
6
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The Quintessence of Experience

The fabric of a communication is made up of decisions which perform and integrate
the functions of identifying a subject, expressing an author’s concern, and imposing form on
the substance of a language with special regard for its material properties. It is our task now
to find out for what reasons certain parts are excluded from a presentation, while others are
preserved and emphasized. And it may be helpful to demonstrate these operations by the
example of an event which was most widely reported around the world when it occurred and
at the same time holds enduring historical significance.
In July, 1969 astronauts Armstrong and Aldrin became the first human beings to set
foot on the moon. As their flight reached its climax in the Sea of Tranquility, numerous
things could be observed, but not all of them were equally noteworthy. The astronauts, for
instance, marked the surface of the moon with footprints, but no one has reported their exact
number, nor has the press described every highlight on the equipment of the two men or each
single fold in their space apparel. Such an abundance of items could never have accounted
for the significance of the action, but would have done damage, because it would have raised
needless detail to undeserved prominence by allowing it to oppose the clarity and impact of
the essential theme.
To communicate clearly and effectively, we have to rightly choose and separate the
quintessence of an experience out of surrounding distractions and confusions. Sometimes,
for reasons of maximal conservation of time and volume, all but absolutely essential content
has to be eliminated. This act of shrinking an experience down to its essential center
performs the first function of abstraction. When the adventure of the astronauts was reported
by the news in a form of ultimate reduction, it was offered under the title: “Man on the
Moon.” The headline isolated and articulated the common impression of nearly all people
who paid attention to the event.
Although for most of us no other circumstance involved could equal the importance
of the fact that man had achieved the moon, to the small number of experts who studied the
first samples of lunar rock, their possession may well have meant a more essential gain than
any other product of the enterprise. Abstraction can express so selective a reaction, because

7
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it is capable of shifting emphasis from a generally acknowledged climax to a concentration
whose climactic significance is based on personal attitude alone.
Whether an abstraction emphasizes essentials by formulating a universal impression
or by bringing to attention a solely personal observation, it can follow different lines of
concentration. A unique feature which distinguishes one subject from all others may be
raised to great prominence. By distortion and exaggeration political caricature offers
abstraction daily in this form. But we can, instead of concentrating on the special character
of just one subject, inquire about the nature of a large number of things with the aim of
isolating some property they may hold in common. We must now turn our attention to the
possibilities which result from this latter approach.

Structure and Basic Knowledge

An art form may owe much of its distinct character to an observation that is not
confined to a single object but can be extended over the entire visible world. Impressionism
pursued a vision of all things emerging from an atmosphere of light. The cubists searched for
the geometric measure of every object and achieved in the process clarity of pattern and
remarkable color appeal. This treatise seeks to continue along the path where cubism pointed
the way and to develop its logical extension into the realm of perceptual study. For, a way of
visual expression which integrates form, color, and the pattern of shapes contains a
combination of advantages which deserves closer scrutiny.
An assembly of a table, rocks and trees, and a dog with his master, includes many
different things, but all of them share the property of cubic magnitude and can thus be
identified as volumes. The abstraction of table, rock, tree, dog and man becomes volume as
soon as we emphasize the width, height and depth of these things as the quintessence of our
experience with them.
Concentration on the measurable dimensions of form does not mean that structure is
better than descriptive detail. But, in a graphic presentation, details occupy positions on the
surface of a form that are assigned to them by the nature of its mass. This means that
structure has the capacity to determine the location of all parts and the direction of their
alignment. PLATES 1, 2, and 3 – a human head, a male and a female figure – do not display
the landmarks of flesh and bone by which we know one person from the next. They do,
8
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however, provide useful guidance for the placement of such features, when there is occasion
to describe them.
The competence to perform a single task alone would involve knowledge so limited
in scope that only isolated information could result from it. But a two-dimensional study that
can identify the three-dimensional measure of form and space, and is capable of clarifying
the relationship between mass and detail, yields fundamental insight whose great value lies
in the vastness of its range.
Simple geometric solids – cube, cylinder, sphere and so on – are helpful as models by
which we can study the properties of volumes. Through them we acquire basic knowledge
that can be transferred to the construction of more complex objects, by repeating in modified
form the operations that proved efficient in the building of the prototypes.
Our gain of basic knowledge would be a diminished possession, if we failed to
realize that objects reveal more than the fundamental feature of cubic magnitude. Diverse
things bear different names because they display unique qualities besides those they hold in
common as volumes. Therefore, the operations through which they are made must not be
transferred from the more simple prototypes without change, when it is not one of the
prototypes we wish to express.
The foundation that we build in the attempt to establish basic knowledge is not
limited to a single model or group of models. We may need to recognize as fundamental a
series of information sources from several areas in order to be adequately equipped for our
work. PLATES 1, 2, and 3, for instance, do not supply the descriptive particulars whose
orderly placement they prepare. An artist who has learned to construct the larger volumes of
the human form could therefore more fully do justice to the possibilities of his gain if he
combined it with the study of anatomy as a fresh source of basic information.
The real advantage of knowing how to impose the discipline of geometric structure
upon the arrangement of anatomical parts would not lie in the fact that the patterns of bone
and muscle are repeated in all human beings. It would lie rather in the development of a
model which could guide our mind and hand in the expression of every other object that is
characterized, like the human figure, by the simultaneous possession of mass and detail.
Fundamental knowledge cannot level all differences and render each thing the same
as any other for the convenience of those who expect the best results from a minimum of
effort. It can, however, serve as a method of approach for a multitude of varied and difficult
tasks if we accept it as an instrument that makes many things possible, although nothing
easy. Basic knowledge derives its depth from the diversity and significance of the
9
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opportunities it places within reach. And our search for form will acquire profound meaning
if we are able to show that its product can serve as a springboard for numerous and important
visual aims.

10
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The Unity of Parts

The first three plates were able to express the volume of human forms because of a
certain contrivance which can render flat planes visible as solid mass. If we were told that
the square in Figure 1 represents a cube or a cylinder, and the triangle a pyramid or a cone,
the assertion would be a geometric possibility, but not a visible fact. To express the linear
boundaries of such solids, they must be turned or tilted to supply an angle of regard which
does not reduce a form to a single geometric plane, but shows two or more sides of the cube
and pyramid or offers the circular margins of the flat faces of the cylinder and cone.

The pyramids of PLATE 4 and the pyramidical pits of PLATE 5 are clarified by
similar means. For, if we occupied a position directly above a pyramid and presented what
we saw in simple outline, the result would be a flat square divided by its diagonal into four
equal triangles. A drawing, however, of alternately positive and negative pyramids seen from
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the station point implied by Figure 2 is clearly legible in three dimensions, because the
ascending edges of each peak intersect at a point vertically above the center of its base and
the descending edges of each pit at a corresponding point below. PLATE 6 offers this pattern
without the dotted construction lines, so that the triangular planes of positive and negative
pyramids join each other without cleavage, and produce an arrangement of parallelograms
that extend from the high point of every peak to the low point of every pit.

The negative pyramids of PLATES 5 and 6 require further examination, because it
appears that we do not perceive them directly, but infer them from their positive
surroundings. This perceptual detour leads to the crests of the pits on PLATE 5 and
emphatically to the peaks on PLATE 6. All other points seem by comparison simply a little
more distant from the viewer, who may fail to notice the pits of PLATE 6 altogether, unless
he is specially prompted to consider them.
Just as reduction to the outline of a single plane flattens a solid, so does, as a whole,
sameness of measure, or symmetry, tend to weaken the graphic presentation of volume. For
example, the pyramidical pits at the sides, top and bottom of PLATE 5 are clearer to read
than those in the middle. In the same way, the cuboids of PLATE 7 begin to dissolve near
the center of each row, where they turn into a pattern of intersecting hexagons, similar to that
of Figure 3, below.

12
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The cuboids in the plate, however, are partly restored to legibility for the reason that
important properties of the drawing have remained intact and preserve it as a design. The
two straight planes which guide the alignment of the pattern are clearly identified, because
all the units on them are arranged in continuous rows. Therefore, the symmetrical cuboids in
the middle retain some legibility through their association with the others to the left and
right, for they are understood as equal members in the gradually shifting sequence of every
row.
Thus the process of seeing can carry on a sequence, complete beginnings, or attempt
the construction of the whole from a limited supply of parts. If this function were altogether
intellectual, a very meager quantity of cues would probably suffice to unravel factual puzzles
in a display. When the cues, however, are larger or more numerous, and also adequately
characteristic, the task of integration is not performed by an act of reason but by the direct
response of the sense of sight.
In the next drawing this cannot be done. PLATE 8 was designed to offer a pattern of
hexagonally-based pyramidical peaks and pits on the concave side of a large vault. But the
product lacks legibility. We may achieve a better understanding of its defects if we find out
how it differs from the example of Figure 4, and from the greater clarity of the last four
drawings.
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Figure 4 is legible because the group of positive and negative pyramids is viewed
from a station point which affords, through the marked foreshortening of several facets, a
sufficient variety of measure. But in the plate itself, too many of the pyramids are so nearly
symmetrical that they tend to flatten. There, however, the fault is not corrected, as it was
before in PLATE 7, by the more favorably placed units at the ends of each row. In PLATE 8
the outer pyramids are not properly drawn, and so suffer a distortion which makes it
impossible for them also to render the same service. This defect also damages the concave
surface as a whole. It prevents its two visible borders from advancing toward the viewer with
proper positive clarity.
In addition to these shortcomings, in PLATE 8 it was necessary to tolerate a
disadvantage which was impossible to evade, because it lies in the character of the pattern
itself. The clear continuity of the design is necessarily diminished by the fact that hexagons
cannot be aligned so evenly in all directions as cuboids and rectangular pyramids.
In spite of its errors and difficulties, PLATE 8 seems to retain a valuable asset. It can
stimulate visual participation. The little facets which are unable to develop into clear solids
seem, nevertheless, better than simply flat. And the pyramidical units which do not produce
a flawlessly incurved surface are yet repeated with enough regularity to suggest a form of
spatial connection. Thus the plate may arouse and hold the viewer’s attention, because mind
and eye try to fulfill what is implied and react with inquisitive speculation to that which is
puzzling.
14
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PLATES 4, 5, 6, and 7, however, capture and retain our interest through a series of
integrating operations where small adjacent geometric shapes are made visible as solids.
They are either presented from a suitable point of view or inferentially revealed, through
their place in an alignment whose progress is controlled by the character of a larger plane.
This larger plane must then depend, in its turn, on the correct lineup of the lesser units in
order to show the course of its surface and the extent of its boundaries.
The possession of unity is a requirement which governs the production of every
display, because the assembly of many visual parts on a single page cannot have much
expressive power by itself. One such part alone inspires only limited optical participation
and, where many accumulate in one location, they furnish merely numerous repetitions of
the same meager opportunity. It is therefore to our great advantage that the components of a
presentation are not fully identified by their bare appearance, but that they are also
characterized by their ability to act in concert with each other. The human being who has the
wisdom to know this, and the industry to put it to use, can unify the parts of his product by
employing his own visions to direct technique and choice of materials and, in the end,
achieve results that do justice to his aims.
Thus the drawings here have been made possible because it was recognized that
planes may share their boundaries with their neighbors in order to construct a solid and
compose another more extensive plane, and the recognition was then converted into action.
From such working methods visual design acquires its character as a study by which
we seek to learn how the order is arranged that will yield a desired thing. This order is finer
and more profound than the total number of pieces from which it is built. For, the striving of
the author endows each part with an effective range which extends not only to the whole of a
product, but from there to all persons who participate in the values that arise from it and
which flow perhaps most strongly and abundantly back toward the creative workman
himself.
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The Second Function of Abstraction

We have seen that abstraction can formulate a concern clearly and simply by purging
the substance of an experience from surrounding complications. But the example of the
moon landing also showed that the product of this operation is too sparse to provide an
opportunity for participation. The brilliance of the exploit stimulates undoubtedly far greater
interest than the mere headline “Man on the Moon” can satisfy.
Thus simplicity and brevity are not such unassailable virtues of expression as modern
habits of appreciation have sometimes caused us to believe. No advantage is really gained if
we exhaust a theme in one brief moment of attention and then dismiss it because its
presentation is too meager to deserve further consideration. To share in the moon landing at
all, we require more information than the single fact that the enterprise succeeded. A wealth
of material may be gathered to show the causes by which it was accomplished and the things
which have become possible as a result. In the end a large biographical work about
astronauts Armstrong, Aldrin and Collins could unfold against the background of man's
attempts at space travel in modern times and his contemplation of the universe over the
centuries.
Abstraction in this way is capable of performing a second operation. The
quintessence of an experience, isolated at first from a random setting of numerous parts, is
given new surroundings to express the force of its impact and the range of its meaning. Such
enlargements of the content of communication are not wasteful, and violate no principle of
economy. If the product of abstraction were altogether limited to the yield of its first
function, then it would exercise a narrow-minded concentration that wears blinders against
the troublesome abundance of this world. But the second function of abstraction employs the
concentration of the open mind in order to glean from a multitude of items those whose
collaboration can show the significance of an experience and improve the appeal of its
description.
The assembly of many chosen parts is seldom immediately flawless, and requires at
times correction through repeated acts of discarding. A reduction which in this way controls
the expressive enlargement of an interest has nothing to do with the initial separation of an
experience from the circumstances that attend it. Thus simplification as well as expansion
can be a tool of the second function of abstraction, by which an offering is prepared for the
receiver. Together they serve the purpose of providing access to the substance of a concern –
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one through reduction of unwieldy entanglements, and the other through a wealth of
significant combinations.
When these efforts are specifically designed to address the sense of sight, their finest
products may surpass all other things that are not expressly made to be seen. Thus, the
second function of abstraction can furnish the topic of a wholly objective report with interest
when it appeals to the faculty of reason; and it will endow a product of art with beauty by
stimulating the participation of the senses.
Just as it is difficult to do full justice to the possibilities of the second function of
abstraction, so it is hard to find a visual display that is entirely a product of the first. Perhaps
the cube of Figure 1 in the previous chapter provides an example. It reveals only the
combination of its sides but has neither a surface pattern nor surroundings. As a whole, the
graphic demonstrations we have so far seen are relatively unadorned. Except for certain
inaccuracies that are not easily avoided when such work is done freehand, they resemble
more nearly the products of a mechanical draftsman, who must emphasize information, than
works of art made for optical appeal.
In summary then, we can say that the second function of abstraction renders the
maximally concentrated distillate, resulting from the first, accessible to our sustained and
personal regard. It operates through the judicious inclusion of components whose usefulness
lies in their ability to supply both the mind with information to which it can respond with
interest, and also our senses with the very substance of beauty. It provides them with
elements that are capable of engaging their attention and holding it firmly captive for a
considerable length of time.
Many of the plates hereafter will again deal with elementary geometric solids. Cubes,
pyramids, cylinders, cones and spheres will be offered in numerous variations. But it will be
our task from now on to examine the directions in which markings can express each of these
forms, by tracing the course of its surface rather than the outline of its boundaries. These
graphic displays will almost always possess a far greater number of interacting parts than a
corresponding set of the unembellished physical objects. Thus, it becomes apparent that
proper abstraction will always clarify but, because it has the second function of enhancement
and persuasion, it will not always simplify.
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The Placement of Markings in Space
It is possible to describe surfaces by way of continuous patterns that resemble
abutting planks, or plates of pavement, and identify form through the sum of their positions
in space. In the process, the effects of foreshortening and perspective may be employed to
shrink these units more rapidly than the intervals that separate them. This device supplies
atmospheric depth, by gradually causing the white of the background to displace the black of
the markings as they retreat into the distance.
PLATES 9, 10 and 11 show that some of the forms which result from these attempts
can be expressed in terms of stripes as well as squares, whereby the squares are produced by
a repetition of the operation that at first establishes the stripes. Thus the sphere of PLATE 10
is divided into bands that traverse its surface from west to east. When exactly equal divisions
extend from north to south, the new series of intervals will cut these bands into squares, and
produce the sphere on PLATE 11.
In these two ways we can express a number of forms quite clearly, but it would not
always be possible to rebuild them physically from the three dimensional equivalents of the
same parts. The divisions that mark the two spheres, for example, are neither longitudinal
nor latitudinal sections but rather a mixture of both. They could not continue their course on
the other side. On PLATE 11, the dots behind the sphere were intended to express depth by
reducing the contrast of its boundary against the background. This experiment was not
altogether successful. The plate is flatter as a result of these dots than it was before. It should
therefore be viewed from a distance that is sufficient to make the dots blur.
The cones on PLATE 9 are as easy to draw as the cylinders next to them. But a cone
is a most difficult form when it is viewed from the top, so that the peak is seen inside the
circular base and not as a projection above it. Therefore, the third volume in the upper row of
PLATE 10 is hard to identify as conical. And the negative cone on PLATE 12 is not nearly
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as well clarified as the rectangular pit on the right. The circular markings, which seem so
well suited for the expression of conical volume before they are tried, do not serve as well as
expected. Instead they appear almost symmetrical and concentric. If the cone, however, were
strongly enough tilted to reveal its depth, then the circular markings could not be kept
separate by graphic means. They would run into each other on the most foreshortened
portion of the surface;
Because of this difficulty, the cones on PLATES 10 and 13 were developed. The
scheme was somewhat modified in the process of converting the stripes of the one into the
squares of the other. The modification deals with the alignments that ascend from the base,
straight to the peak of the cone on PLATE 13, and give it a slightly pyramidical appearance.
This implied pyramid would have been hexagonal if the cone on PLATE 10 had been used.
But in order to achieve smoother transitions for the one on PLATE 13, the number of hidden
corners was reduced to five.
The development of pyramidical and conical pits through an arrangement of squares
is probably impossible. Although at the base of a positive pyramid or cone the small
irregular fragments are too tiny to cause damage by distraction, the baseline must be shown
larger and nearer when it provides the upper rim of a negative form. The pits on PLATES 13
and 14 are therefore expressed by way of small triangular planes that are true geometric
segments of both pyramid and cone. They are thus capable of perfectly even alignment along
their horizontal limits.
The upper drawing on PLATE 14 is, so far, the best attempt to show a positive cone
from this aspect. It is described .more solidly and recognizably than the others, by lines that
correspond exactly to the intervals between the black segments of the pit below.
PLATE 15 consists of a scheme of alternating spherical mounds and hollows. The
drawing combines the convex and the concave to form a continuously flexing surface. This
represents the first examination of a problem that will occupy us from time to time.
The concept which guided the production of these seven plates is perhaps best
clarified by the example of the frontispiece for this book. If exactly equal voices revealed
their location by shouting, then we could envision the possibility that the total number of
these exclamations might show a blind man the dimensions of a volume. Thus the
frontispiece expresses the fanciful notion that a sphere could perhaps be heard as well as
seen.
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Figure and Ground

Our discussion of the problems of volume perception should be interrupted at this
point in order to offer the results of a study that was substantially advanced by one of the
drawings we have just seen.
The two woodcuts, PLATES 16 and 17 were designed to find out whether the
spontaneous reaction of the viewer regards them as patterns of black on white or white on
black. The question is not so easy to settle, because a viewer may not remain at ease while
his reactions are subjected to probing. The difficulty lies in the fact that he may try to decide
whether the patterns ought to be seen one way or another, instead of reporting his unaffected
visual response.
The general observation can be made, however, that the black tends to appear as
pattern and the white as ground. This remains true although black and white are exactly
reversed at the bottom of PLATE 16, and even when the grading of the scale-shaped units of
PLATE 17 is executed in about equal amounts of black and white.
The impression that black tends to prevail as figure over a white ground was
reinforced when a negative of the sphere on PLATE 11 became available as the byproduct of
a set of photocopies. For, the white squares of the resulting PLATE 18 do not solidify as
positive pattern. They seem, rather, to belong to a source of light that shines through the
square openings of a grating. Strong contrasts of black and white may, therefore, not only be
associated with the silhouette of an object outlined against a distant sky, but also with the
light of a lantern at dark.
Graphic black, however, may become distant when it expresses the retreating surface
of a volume. And its recession can be substantially improved by using it as the dark portion
of a modeled tone. To clarify forms thus in a drawing, it is not necessary that they be the
product of illumination, but only that black and white occupy positions in space which
identify the geometric character of the solid to which they belong. In this way a graded tone
becomes frequently darker as the distance between the viewer and the surface of a form
increases.
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PLATE 19 expresses this function of modeling through stripes of varying width. But
it lacks the forceful management of space relationships that is possible in the construction of
volumes. Instead, the pattern derives its appearance from an effect which can be more clearly
observed in the preceding plate. The large quantity of black around the sphere on PLATE 18
is definitely distant background, although no visible boundary separates it from the grating
which is positive and near. Thus PLATE 19 is not only controlled through graded tone, but
also through the experimental shifting of amounts of black and white.
The upper half of the plate consists of three rows in which pairs of black tips
progress in alternating horizontal directions. The black very clearly overlaps the more
plentiful white, so that the white tip that can be discerned between each pair of black ones is
easily overlooked. Black continues to dominate as pattern in the next portion, despite the fact
that it now equals the white in quantity. But, in the bottom row, pairs of white tips
completely reverse the pattern we see at the top. This time the white is figure, and the more
abundant black, ground. Such an effect, however, can only be observed as long as adequate
viewing distance causes the stripes to merge and yield areas of graduated tone. Seen nearby,
this tone cannot remain entirely intact. It will tend to follow the example of the simpler
patterns we have looked at, by disintegrating into separate strokes of black and white.
The geometric structure of related planes, and the overlap by which one visual part
interferes forcefully with the continuity of another, would probably be the most effective
devices by which white could serve as figure and black as ground. PLATE 19 was not
produced by such powerful means. But it does demonstrate, by way of graded tone, that
black will only give up its domination as figure when it can be associated with properties
that pertain in some way to the nature of space.
When the attempt was made to establish black as ground by experimentally
surrounding PLATES 16 and 17 with black borders, the patterns remained substantially
unchanged. This is because no elements of spatial depth were included to provide the
necessary cues. Backgrounds are characterized by being larger than the objects that are
shown against them. Their greater size, however, does not always depend on actually
measurable dimensions, but sometimes only on the fact that a background can extend, by
implication, far beyond the physical limits of a picture. A division that cuts horizontally
across a page is perhaps the most economical instrument to supply the required ingredient of
space. The black strip of Figure 5 below is not very wide, but it can be associated with the
vastness of a sky over a white landscape because of its position at the top.
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This discussion should not be brought to an end without mentioning that the general
tendency of black to assert itself as pattern over white can affect the behavior of color.
Combinations of dark and light colors frequently overrule the principle that warm colors
advance while cool ones recede. A bright yellow can therefore supply a background to a
deep and brilliant blue, for the sole reason that the blue is the darker color.
In closing the chapter, it should be stated that this study of relationships between
figure and ground has only attempted to gather observations and to indicate what tendencies
they imply. But no assertion shall be made that these demonstrations already exhaust the
theme.
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allowed to fade. In this context, the rising outline on the left became stronger than necessary,
because its part in characterizing the form is too small to justify its prominence.
Descriptive strokes can go in any desired direction. But precision in the control of
their width is indispensable. On PLATE 20 we see formations of volumes that are revealed
through horizontal lines, with a distribution of dark and light that identifies the concept of
the drawing as a product of illumination.
The presentation of the essential properties of a form results frequently in an effect of
light where none was actually worked out or intended. Figure 6 is an example of this. And
the new rectangular solid of PLATE 21 shows that, when a scheme of illumination is
employed, stroke arrangements may become much more difficult and complicated for small
gains in expressive force. On the left and darkest side, the strokes retain the same thickness
throughout their entire length, because they touch at either end boundaries of similar
importance and spatial proximity. The markings covering the side plane on the right indicate
a middle tone. Their essential contrast against the neighboring surface is produced by several
strokes with a taper of positive bend along one edge, and a few flared stroke endings along
the other. Only on the strongly lighted top plane is the straight taper used without exception.
The four strokes just beneath the right side of this form will continue to serve as our
basic graphic tools. Also, they are capable of variations that are composites of the elements
they illustrate. The longest stroke of convex taper on the rectangular solid, for example, ends
close to the forward corner in a point. This results from the convergence of its curved
boundary on the left with the straight boundary on the right.
The number of elements capable of acting together within the length of one line is
not narrowly limited. Thus, the sphere at the bottom of PLATE 21 includes many strokes
that combine a portion of uniform thickness with transitions involving positively, as well as
negatively, curved tapers. Only the accumulation on the surface of the sphere of thinner and
more numerous lines with smaller intervals could express the blending of dark and light
segments that is needed to show the direction of a continuously curved form.
The heavily striped rectangular prism and the delicately lined sphere of PLATE 21
could perhaps be parts of an integrated display for the special purpose of contrasting a
climax of one sort against surroundings of another. But ordinarily, the act of including the
two volumes in one composition would be similar to an interruption of this flow of English
to continue in German.
We probably have now in our possession an instrument capable of dealing with all
forms as members of one graphic family, so long as the strokes remain fine and densely
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spaced. But the method resembles so closely the performance of dots in a half tone
reproduction that our study of volume will not progress unless we search for possibilities of
clarifying form other than mere combinations of dark and light.
What we have learned will prove its value, but it is not enough to serve all purposes.
We must now expand the range of our graphic means and learn to assemble markings in a
variety of alignments and directions. In this way, we may hope to gain possession of a
repertory of forms that is capable of providing a reliable and abundant supply for numerous
pictorial purposes.
Today – in 2015 – this seems to me more text than needed, as the Form Description
mostly explains itself. This somewhat over-loading will continue more or less, as in those
days I endlessly searched after a way to set Every Little Thing in words.
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On PLATE 22 the disparity at the corners of the last two cubes illustrates that the
principle of descriptive consistency should only be imposed when it provides visual gains.
And deviations from it are often unavoidable graphic necessity. An extremely foreshortened
plane, for example, cannot hold a large number of lines as easily as one that is perpendicular
to the line of sight. Thus, the horizontal strokes cover the front face of the middle pyramid,
but the graphic character of the form as a whole could not have been preserved had the
attempt been made to install the same number on the opposite side. This sort of discrepancy
is small in the right-hand cube but, in the other forms, the number of strokes may vary
considerably from plane to plane.
On PLATE 23 the search for practicable stroke sequences continues. The two
pyramids are actually separate views of the same descriptive scheme, with unequal angles in
the abutment of the stroke sequences along the ascending edge, as well as different corners
in front. The sharper and clearer fore corner on the right produces again a better and more
convincing form.
The pattern of lines on the hexagonal prism beneath the two pyramids is only
consistent from one vertical plane to the next. But at the top it was not possible to devise a
stroke direction capable of meeting all six sides at exactly the same angle. The many faces of
the large volume at the foot of the plate are joined at so many different angles that a logical
dependency in the meeting of the stroke sequences could not be expressed. And it was not
required, because the complexity of the form causes purely mechanical inconsistencies to
escape optical detection.
But a consistency of appearance had to be especially worked out, because the
coincidence of the last stroke of a sequence with the boundary of a plane yields a more
sharply cut edge than an alignment of stroke endings. It was therefore necessary to
strengthen the weaker edges of the volume by connecting such endings with an outline.
This was also done to boundaries of this kind in the left-hand cube and middle
pyramid on PLATE 22. The weaker boundaries at the base of the first pyramid, however,
were allowed to remain, in order to permit the four inclined edges to rise toward the peak
with greater prominence.
We learn from these examples that the only reality of a visual display is its aspect to
the perceiver. We must therefore cultivate consistency as an optical, and not a mathematical,
virtue.
In cylinders and cones the straight plane is accompanied by a curved surface. This
can be described with almost equal clarity through markings that express horizontal, vertical
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or oblique sections. A pair of fine lines on the left-hand cylinder of PLATE 24 shows how
an apparently shaded passage, as well as adjacent lighter portions blending into it, are
developed as geometric segments of a curved plane, and provide the visual cues for its
direction. The strokes which cover the wall of the middle cone remain slightly apart, instead
of converging at the point. They do not actually mark radially arranged vertical sections, but
only approximations of them. A distracting, and so altogether unsatisfactory, concentration
of black at the tip could thereby be avoided.
The contrast of dark against light at the top of the four right-hand volumes is
reinforced by a line that serves not only to connect stroke endings, but also to adjust, through
variations in width, the strength of emphasis at the leading edges. This circumscription is not
absolutely essential. But it may only be omitted if neither the sides, nor the base, have been
outlined, and if the fore portion of the circular boundary is already strong enough without the
addition.
The strokes on the flat faces of all six volumes broaden somewhat as they recede, in
order to clarify the distant margin of the top. But such accents are kept moderate, because the
circular edge must remain sharper and clearer forward than in the rear. The stroke
progressions which express this consist either of lines that widen gradually toward the
beginning of their taper, or of lines whose weight is uniform throughout their length, but
increases from one repetition to the next.
Regarding their direction, however, all these stroke sequences represent merely
different views of the same descriptive method. Thus, the top face of one cone or cylinder on
this plate could be freely exchanged for that of any other. The modification on the flat
surface of the last cone, pushing the strokes toward one another after the fashion of
perspective, helps to confirm the impression of a horizontal plane. Otherwise, lines which
recede without oblique divergence might easily seem to go vertically down inside a cone or
cylinder, and cause it to appear open at the top, instead of closed and solid.
On PLATE 25 a tall cone stands in a pyramidical pit, whose descriptive treatment is
only possible because we cannot see its full extent. For, if the whole length of the strokes on
the two lateral planes of the pit were visible, they would intersect aimlessly with the four
slanted boundaries and also with each other. As we see them, however, they offer an
important optical gain, by making a consistent length-to-end relationship available along the
horizontal limits of the pit and, at the same time, from one slope to the next.
The strokes on the curved wall of the cone go out of sight in a similar way. They
have therefore not been arranged to supply a proper tip, but rather to keep the impact of the
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lower margin of the cone relatively weak, in order to express that it meets the planes of the
pit at a negative angle, and at a considerable distance from the viewer.
On PLATE 26 are cones and cylinders which differ from the corresponding examples
of PLATE 24 mainly through the absence of descriptive lines on their flat faces.
The cones appear to end farther away than the cylinders, although the same vanishing
point applies to both patterns, and lies exactly in the middle between them. The fact that the
wall of a cone is tapered toward its tip, and therefore more readily associated with the
convergence of perspective, may contribute to this effect. The sky strip, however, is
probably decisive, for the lines near its upper border equal in weight and density those
describing the last alignment of cones. But as this atmospheric band drops toward the
boundary of the lower pattern, the lines become finer and more widely spaced. So the last
row of cylinders stands out in prominent contrast, and seems therefore relatively near.
It is perhaps somewhat remarkable that this result is the product of a perceptual cause
which is not only independent of the geometric fact but, indeed, overrules it.
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Forms which either consist solely of a curved surface, or offer an aspect that reveals
no other plane but a curved surface, lack the convenience of the edges which helped to
reveal the three-dimensional character of the volumes we have so far studied in this chapter.
The first drawing on PLATE 27, at top left, attempts to show a sphere by shrinking
the intervals between concentric circles toward the circumference. The method causes a
slight effect of bending toward the boundary of the drawing, but produces otherwise merely
a flat pattern, somewhat like a target, instead of solid volume. Yet this mode of description is
rendered immediately expressive when the circles are inclined to the line of sight. The two
views of the sphere which follow show its volume clearly. And they demonstrate besides
that this form will retain its legibility, regardless of the direction and angle of the inclination,
so long as the circular sections are suitably foreshortened to make a spatial reading of the
drawings possible.
To present the top view of a cone is harder than to clarify a sphere. The degree of the
tilt must not take the peak so close to the rear portion of the base line that the number of
divisions on the fore half of the cone will not fit into the space that remains available in
back. The fourth drawing is, therefore, not a very strong cone. The larger presentation at the
foot of the plate strives to show a better one, by marking the locations of parallel vertical
sections.
But the foreshortening of the curved wall on the far side of this cone is here also
troublesome. For, all sections except the cut that traverses the tip are marked by hyperbolic
arcs, whose crowns coincide in front with the fine line that rises from the base to the peak.
On the other side, however, the strokes were not brought in agreement with the continuation
of this line, because adequately clear separations between them could not have been
maintained. The turns by which they come down again to complete their course have
therefore been moved to the right of the geometrically correct place for their alignment.
This displacement could have been avoided only if the lineup of the crests of these
arcs had optically concurred with the direction of regard, instead of slanting against it. But
the number of turns through the rear portion of the cone would have been greatly reduced
regardless of the angle of view, because of the closeness of the foreshortened space between
tip and boundary.
On PLATE 28 the continuity of a cone is maintained behind its tip by allowing two
strokes at a time to merge, so that eight divisions in front are reduced to four on the far side.
By the example of the left-hand cylinder, PLATE 24 had demonstrated in the previous group
of drawings a manner of improving the visual impact and clarity of flexed surfaces through a
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blending of dark and light. This method is basic, and served as a model here so that spherical
and conical sections were marked invisibly to place the widest parts of the strokes in proper
alignment and join them evenly to the lighter portions.
On PLATE 29 we see a landscape of globoid solids alternating with their negative
counterparts. And on PLATE 30 a similar theme was attempted with forms that could not be
turned into true cones. This is because the space between the point and the far side of the
circumference is so narrow that all sixteen divisions could not possibly pass over this
interval one above the other. For this reason all but four strokes had to end their course along
the distant half of the circular margin.
The large cone of PLATE 27 was the model for PLATE 31, but the elevation of the
peaks in this drawing is not so great as it was in the prototype, and the pits are accordingly
not very deep. The strokes on the flat plane between the cones produce a sharper contrast at
the positive edge of the pits than at the negative boundary beneath each peak. There is
considerable optical experience to support this graphic device beyond the fact that the angle
of view in this particular drawing puts the base of each elevation farther away than the tip,
and the rim of each pit nearer than the center.
The top of a small form, for instance, would be separated by a certain amount of
space from its environment, besides being frequently nearer to the viewer as well as more
emphatically illuminated than the base. And, at the foot of large elevations or tall objects, the
contrast of their crests with the surroundings may achieve its greatest prominence against the
background of a sky. At the same time, any boundary at the base, despite its relative
proximity, marks only a line along which the wall of a form and the surface on which it rests
are equidistant and therefore seldom so clearly distinguished from one another as elements
that are widely separated. Portions of the base line of all positive forms may be additionally
weakened by a shadow falling next to the shade side of an object upon the plane from which
it rises.
At the bottom of a deep pit we should see its high margin as sharp and definite as the
upper limits of any elevation, but would probably not perceive character and direction of the
components of its inside with the same clarity. This vagueness would increase when a
shadow is cast by one portion of the wall upon the opposite side of a pit and obscures details
of its interior, in the same way that the shadow of a positive form can blur the boundary at its
base.
A perhaps more common association, however, which justifies strengthening the
positive margin of negative form, lies in the aspect a pit offers when we look down on it
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from any one of numerous possible positions by which our line of sight is oblique to the
plane of its circumference. From such a station point, the far side of the rim would be
marked by the meeting of the slope of the wall with the surface from which a pit descends
and should, under normal conditions, be as clearly visible as the lower limits of a positive
form whose base has not been obscured by shadow. But there is a strong possibility that the
near portion of the rim will contrast much more sharply against the distant wall when it
overlaps the center of a pit; because it is not contiguous to the far side but separated from it
by some distance.
Our encounters with positive and negative volume in the environment are naturally
not limited to the examples in this description, and instances of visual experience could
undoubtedly be cited that would differ markedly from these explanations and appear at times
to contradict them. It seems, however, that not all observations contribute equally to our
fundamental conception of form, and that some of them represent departures from the norm
whose impact is felt too rarely to supply dominant mental images.
Therefore this attempt was made to demonstrate some of the associations by which
our general understanding of stronger positive and weaker negative elements of form might
be shaped, and to describe how this principle was applied to the presentation of conical
elevations and depressions on PLATE 31. The drawing also tries to make clear that it is not
necessary to show the causes by which a positive volume generally takes precedence over a
negative one. Conditions such as shadows or the overlap of a portion of the interior of a
negative form by the positive margin need not be visible in order to offer the product of their
effect, namely the circumstance that positive elements may turn out to be of closer concern
visually than negative elements that are perhaps closer at hand spatially.
The advantage of being able to reduce the distortion of the strokes that go through the
narrow segment of the interval between the point and the circumference of the cones on
PLATE 31 was intended to compensate for the weaker relief. But the smoother passage of
the strokes is probably not so valuable here as it would have been in the much bolder
presentation of the model on PLATE 27. For, the importance of individual lines is
diminished in the present drawing by their relative slenderness and close spacing. Thus the
cones are made legible to a considerable extent through the precisely controlled blending of
dark and light by which the sphere of PLATE 21 was clarified a while back, entirely without
the help of changes in the direction of the strokes describing its surface.
The lines that covered the forms on PLATE 31 were fairly manageable, because they
were never forced to cross the circumference of any of the conical units. They always ended
on one side of them and made a fresh beginning on the other, so that the distribution of the
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to the left of Figure 8 is so much harder to recognize than the incurved portions of PLATE
32. These examples suggest that sequences of heavy strokes, resulting from the insistence
upon a predetermined scheme of light and shade, may not be able to show recessed forms
with the same clarity as their positive complements.
This inference is confirmed by two of the heavily striped pyramids on PLATE 33.
For the one in the upper left and the other in the lower right reveal, through the location of
their points beneath the center of their horizontal dimensions, that they were intended to be
seen as pits. Instead they seem solid to many viewers and appear to project downward and
outward, rather than receding inward as planned.
The problem was taken up again on PLATE 34, with the perceptual modification of
the negative pyramid being expressed through circumscriptions that have grown more
numerous than those marking the peak, because of a gradual reduction in width during the
course of their retreat into the depth of the pit. This mode of form development, which is
dependent on the precise relationship between the measure and the spatial placement of
descriptive markings, proved inefficient for universal use in an earlier chapter, The
Placement of Markings in Space. Here, however, the method serves well.
This spatial reference can also be employed less conspicuously for the improvement
of forms whose visual clarity rests mainly on other causes. Within this group of drawings for
example, the cone of PLATE 28 owes its legibility primarily to the view from which it is
presented, and to the orderly transition between the dark and light portions of its surface.
However, its peak profits in addition from being encircled by rings whose width diminishes
unobtrusively, as they descend toward the base.
The pyramidical units of PLATES 33 and 34 are covered by markings whose order
stems from the middle pyramid on PLATE 22, whereby the derivations seem to be neither
worse nor better than the prototype. The cube of PLATE 35, however, is markedly superior
to its model. For, the three visible planes of the middle cube on PLATE 22 could not be
adequately contrasted in the immediate vicinity of the leading corner. There the number of
available spaces is uneven, so that either one stroke and two intervals or two strokes and one
interval had to be arranged around the point. Thus, in the example of PLATE 22, adjoining
white spaces weaken the fore corner of the volume. They had to be separated by a short
black line that looks rather ill-placed in the graphic pattern surrounding it.
The cube on PLATE 35, however, has corners and edges that are round and require
no sharpened contrasts. Through the character of its stroke sequences it is related to the
spheres of PLATE 27. It derives much of its legibility from the angle of its inclination to the
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viewer, as well as from the precise and smooth blending of dark and light. Therefore, the
concentric circumscriptions that failed to present a properly sharpened point in the model of
PLATE 22, supply here a most effective scheme for the production of its curved variant.
The cube in the last drawing and a number of other forms in this group of plates
could have been offered without the aid of a line around their outer limits. But we have
already seen that a margin that consists of a row of stroke endings can only approximate the
stability of a border that results from the terminal element of a descriptive sequence if it is
strengthened by an outline. And such a surface as the top of the cube on PLATE 35 can
especially profit from this device. For, when a series of strokes meets the boundary of a
plane at such an angle that it can be said to merge, rather than intersect, with it, a markedly
serrate appearance in the alignment of the stroke endings is best avoided by means of a linear
connection between them.
The use of thin outlines, however, began to be favored as a general instrument for
defining the limits of volume in these drawings, because the two types of boundary supply
occasionally the margins of a single polygon. And they must often accompany each other
within one composition or solid, to express equally important characteristics of form,
without notable differences in graphic force.
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As we continue exploring beyond the simplest forms, we find that the upper limit of
a cylinder may rise above the height of a human being. It then reveals a portion of the
circular margin, but no longer the flat face, of its top. Here certain descriptive difficulties
arise, as well as some unforeseen opportunities.
The horizontal markings on the left-hand cylinder in the upper row of PLATE 36
express the character of nearly all its form with considerable clarity. But the absolutely
straight line at eye level causes a strongly noticeable flattening. This could perhaps be
alleviated, but not repaired, by a shallow-curved, symmetrical mid-segment, if an odd
number of divisions replaced the even eight. The next two cylinders show how this difficulty
may be overcome by way of vertical sections, or through the paths of closely spaced spirals
with the same angle of ascent.
The fourth drawing on PLATE 36 deals with a cylinder that is marked by strokes that
differ from the horizontal sections of the first by the fact that they remain optically
equidistant for the whole length of their visible course. This means that the strokes are not
truly parallel, but actually slope toward the far side of the cylinder at a sufficient angle to
cancel the effect of perspective. The form is offered here in combination with a circular base
that takes on the appearance of a sleeve, through the implication of an overlap at the lower
margin of the cylinder, where the lines have sudden endings. The last cylinder in the top row
differs only in size from its predecessor. It demonstrates that the sleeve is indeed necessary
to counteract the disintegrating effect of the descriptive pattern at the bottom of the form.
The restoration of the lower portion of this cylinder through the device of the sleeve
is accompanied by a gentle tilting of the volume into the page. The reason for this cannot lie
in the geometric construction of the two volumes, since the upper and lower margins of the
cylinder are precisely matched in length and curvature and therefore equidistant from the
station point of the viewer. It is hence reasonable to conclude that the cylinder and sleeve
appear inclined to one another because their surfaces are covered by markings that flex in
opposite directions. They lack the gradual shifting we generally look to, in the transition
from horizontal circular cuts above eye level to those beneath. Indeed, the direction of
cylinder and sleeve remained the same so long as work on the drawing had not progressed
beyond the stage of outline.
The construction of horizontal sections as a descriptive instrument for this aspect of
the cylinder may be substantially improved by the orderly lineup of gradually thickened
segments in all the strokes. We can perceive the nine divisions that mark the left-hand
cylinder of the bottom row as equal members of a series, primarily because they hold this
feature in common. It becomes now quite clear that the first cylinder at the top left suffered
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damage by the failure of the single un-flexed line across its middle to share the descriptive
character of its neighbors.
While the sudden opposition between elevated and depressed curves causes the
cylinder and sleeve at top right to stand at an inclination to one another, the gradual shifting
in direction of the descriptive markings on the left-hand form in each of the two rows may
suggest another form altogether. These are perceivable not only as an upright circular
cylinder, but possibly also as an object whose upper and lower limits both are bent away
from the viewer. Thus, the first cylinder in the second row may be seen as a rather stubby
wheel, or as an aspect of the tire segment next to it, despite the fact that the intervals between
the strokes at top and bottom have not been diminished by foreshortening.
In the third figure of the lower row, this tire segment returns to its original position
and is expressed through an arrangement of markings from which the effect of perspective
has once more been removed. These strokes, however, are not guided as they were before by
the top margin alone. In the lower half of the drawing they run parallel to the bottom border,
with the result that the raised curves from above and the depressed ones from below meet at
eye level in the form of concentric ellipses. The last two drawings are attempts to present
plausible rear and side views of this pattern, in order to assemble the parts of a descriptive
instrument that will presently prove its practical worth.
At the top of PLATE 37 the tire is offered in outline on the left and on the right
through circular markings going lengthwise around its wall. The two studies demonstrate
primarily that, with an oblique direction of regard, the top of the forward boundary of a tire
overlaps parts of the surface of its distant turn. But it is then lost without a trace beyond the
halfway mark on either side.
The last three drawings of the previous PLATE 36, which offered different views of
a single stroke arrangement, supply the descriptive model for the next two tires on PLATE
37. The markings on the surface of the first tire reverse their course in the middle of the front
and rear. But the pattern of the second does not follow such a strict plan, for the locations
where the strokes change the direction of their bend could be shifted sideward without
damage to the clarity of the description.
The expressive instrument by which the first two figures at the foot of PLATE 36
were shown might have been applied to the tire as a whole, in the same way that the second
cylinder in the upper row of PLATE 36 was used for the right-hand tire at the top of this
PLATE 37. But in the next row of PLATE 37, the two decorative patterns at the points of the
reversal of the strokes, and the possibility of moving them to off-center positions on the
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inner and outer circle of the tire, yield the advantage of greater graphic flexibility, besides
that of added visual appeal.
These opportunities mean that the habit of recognizing geometric sections only when
they cut longways or crossways through a volume imposes unnecessary restrictions on a
creative effort. Of the three cuts traversing the mass of the transparent rectangular solid
below the tires on PLATE 37, the first slice alone is perpendicular to every side marked by
it, the second is vertical to the top and bottom only, while the third is at an inclination to all
the sides it touches.
In fact, valid geometric divisions could be found by penetrating a solid in more than
one direction over the course of a single cut. But this process would be impractical here,
because angular and convoluted markings, or markings which combine straight and curved
cutting, would be troublesome to arrange in continuous repetitions. The awareness of the
feasibility of various geometric sections, however, enlarges our capacity for expressive
modulation. It also became an indispensable preparation for the development of the next
plate.
The hills and valleys at the top of PLATE 38 are basically the result of revealing the
crown of every positive arc above, and the low point of every negative one beneath, the
center of the invisible construction guides. These guides are illustrated as dotted connections
between the endpoints of the arcs in the left-hand figure at the foot of PLATE 37. It was
necessary to space these guidelines quite unevenly, in order to have the arcs repeat at fairly
regular intervals. And also necessary to tilt them in various ways so that their distant endings
are constantly kept in sight, thus preventing overlaps from hiding portions of the
continuously flowing terrain.
Although the drawing was initially laid out as an arrangement of flat shapes whose
boundaries have been expunged from PLATE 38 (but appear as double lines in the diagram
on PLATE 37), it is now evident that the real point of departure for the elevations and
depressions is not a level plane, but one that has been subjected to considerable warping by
the different slopes of the construction guides that furnish the base for every arc.
When this beginning on PLATE 37 was transformed into a landscape of hills and
valleys on PLATE 38, some of the formations began to resemble tire fragments, in the
shrinkage of their surface area on the inside, and the corresponding enlargement of it on the
outside, of a bend. But the device that reversed the curves of the descriptive markings on the
last two tires on PLATE 37 occurs only once in the present drawing, namely, at the bottom,
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just to the right of center, where the forward bend of an elevation can be discerned
immediately above the margin.
In coping with the compression and expansion of these undulating surfaces, PLATE
38 really contributed also more helpful information. It shows how two lines at a time can
merge smoothly to conform to the optical shrinkage of the wall of a cone on the far side of
its point. And they can split with equal ease as the wall once more enlarges toward the front
– Plate 28. In the upper drawing of PLATE 38 this method was always used where the
flexing of the surface caused difficulties in the spacing of the strokes that could be overcome
by adapting their number to the fluctuations of the area they occupy.
So long as the merging and dividing involve no more than two lines at a time, the
smooth flow of a stroke sequence is hardly disturbed, and its descriptive clarity remains
entirely intact. But the elevations, whose primary character is either cylindrical or conic,
have spherical endings, from which the smooth transition across an intervening valley to the
nearest positive neighbor is generally so hard to perform that it cannot be burdened with
actual descriptive tasks. Therefore, such places are mainly designed to provide easy visual
passage. And, since they are seldom wholly inconspicuous, they must also offer a measure of
aesthetic appeal, while leaving the concentrated expression of volume mostly to larger areas
where the unhampered rising and falling of the arcs can clarify the forms more readily.
Difficulties of this nature never interfered with the design of the lower drawing on
PLATE 38 because the lines mark only horizontal sections and are never in danger of
colliding with one another. However, the advantage of being able to do without this
laborious steering of strokes was not won without cost. For the mounds and valleys of this
display are neither as solidly massive nor so clearly distinguishable from each other as they
were above. This hardly comes as a surprise, considering how closely the method of
presentation resembles the pattern of concentric circles in the left-hand sphere at the top of
PLATE 27, whose gradually denser spacing achieved curvature only near the boundary of
the form. By contrast, the elevations of the top drawing on PLATE 38 are solid, because they
are tilted against the line of sight and have formful endings directly derived from halves of
such spheres as those shown in second and third place on PLATE 27.
Nevertheless, the lines in the lower drawing of PLATE 38 are on the whole kept to a
density that is capable of expressing at least some degree of curvature. To accomplish this,
various preliminary studies were made indicating that the optical compression of the
horizontal sections should not be derived from a geometric construction, even though the
foreshortening of the spaces between the cuts could have been precisely ascertained. For, the

42

The Continuity of Surfaces
gradations operate more smoothly, and sustain the bending of the surface more steadily,
when the frequency of the markings is the product of a purely visual assessment.
However, the association with the foreshortening of equal intervals is perceptually
still valuable and remains intact, despite mechanical deviation from correct geometric
procedure. Thus, the wide spaces of each gradation occur only in the middle, between more
closely grouped lines. These imply that the top of every elevation and the bottom of every
valley face directly toward the viewer. Thus the more massive structures with larger intervals
between markings appear nearer, and therefore as mounds, and the more slender formations
consequently as incurved and farther away.
However, the demonstration figure pertaining to PLATE 38, which we find to the
right at the foot of PLATE 37, expresses the distinction between its positive and negative
portion more legibly, perhaps because the horseshoe shape is fully shown and thus prevails
as solid volume over the mere fragment on the inside of its bend. But in the display on
PLATE 38, mounds and valleys are not distinguishable from each other by this simple
means, of describing uninterrupted continuity to the former and incompleteness to the latter.
In the demonstration on PLATE 37, as well as in the more complex bottom drawing
of PLATE 38, the descriptive efficiency of the lines was improved by increasing their width,
together with the progressive reduction of the intervals between them. The device had to be
applied so discretely that it is hardly noticeable in individual markings. It serves only to
accelerate the concentration of apparently darkening tones, implying thereby a gradual
turning of the surface away from a source of light.
This theme of the rising and dropping of a constantly curving surface was first
offered on PLATE 15. The symmetry there has compositionally little in common with the
bottom display of PLATE 38, but resembles it in one feature of the descriptive arrangement.
This is the fact that the markings cover the formations from all directions in the same
manner. Thus the plan for the description in the lower drawing of PLATE 38 is entirely
symmetrical, although the structures it presents are definitely not.
By reason of this symmetry in the method of description, our perception reads
positive and negative volume into the same formations, regardless of whether we see the
drawing upside down or right side up.
However, the much more precisely clarified design at the top of PLATE 38, and also
the earlier showing of mounds and hollows on PLATE 32, depend on the positive and
negative bending of linear arcs in order to allow the distinction between elevations and
depressions. Thus, we can observe a tendency in the hills and valleys to exchange roles when
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either of these two drawings is turned upside down. Maybe this conversion is a little less
prominent on PLATE 32 because the forms are shown in marked perspective. There the
horizontal termination of the pattern is, in any position, more reasonably perceived as distant
rather than near. The lines beyond it imply, by their initial delicacy as well as their
subsequent increase in weight and density, the gradual darkening of a distant atmosphere.
The very strong lifting of the light portions in the upper drawing of PLATE 38 when
it is seen upside down must not be solely ascribed to the reversal of geometric cues and the
lack of perspective orientation. There are also causes arising from the figure and ground
relationships of the design.
It appears that the conversion of the valleys into elevated crests of nearly white color
is partly so persistent because the heavy lines around them are rather closely spaced. Despite
their substantial individual weight, they can be seen conjointly as an extensive background
of dark tone. The purely geometric transformation of the slender valleys into rising
prominences is thus augmented by the same combination of abundant dark and graduated
modeling that caused the white tips at the foot of PLATE 19 to emerge as positive figures
against their more extensive background of dark tone.
This reversal of positive and negative volume delineates almost the entire course of
the former valleys in well-nigh tangible relief. But, due to a less emphatic thinning of lines
near the round endings of the original elevations, the illusion there is weakened. And it is
almost completely shattered in the vicinity of the two loops, which each enclose so brilliant a
white space that they obscure the structures extending from them, and disrupt the continuity
of dark tone in which they are still marginally placed.
The impression of a nearly physical presence of volume characterizes both the right
side up, as well as the upside down, position of the top drawing on PLATE 38. The conical
elevations of PLATE 30 and the positive pyramids of PLATES 33 and 34, as well as the
curved forward margins in the cube on PLATE 35, share this feature of almost threedimensional solidity. These might be said to belong to a graphic group that provides the
illusion of form with the strongest possible optical effect.
This, however, is not the perceptual level on which the greater number of the
drawings in this treatise operates. For, the purely two-dimensional means of the construction
and description of the various solids are, for the most part, openly revealed. And these will
be almost as readily apprehended by the beholder as he can clearly identify the forms
themselves.
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Beneath these two useful stages of graphic 1egibility another exists which is
descriptively no longer adequate. This offers the expression of volume in terms only
understandable through the intellectual computation of single recognition signals. It lacks the
spontaneous receptivity of the sense of sight to the combined visual impact that can only
result from the collaboration of all the cues.
This purely rational gathering of information fragments enables viewers who are
well-acquainted with the bulk of these drawings to identify certain ones that will resist
persons who are on the whole unfamiliar with the contents of this book.
For instance, the uninitiated viewer can easily misread the cone on PLATE 13 as a
vaguely mismanaged sphere. He is apt to overlook the significance of the slightly elliptical
and, hence, foreshortened perimeter. Perhaps he overlooks as well as the straight path of
several intervals ascending from the perimeter toward the eccentric placement of a tip, which
is clearly marked by the five large units encircling it.
Thus, the modern civilized beholder is quite as much inclined as the primitive human
being, on the stone age level of culture, to fail at grasping the meaning of a two-dimensional
display of volume, when he lacks the necessary geometric and environmental pre-instruction
for a particular descriptive mode.
It is therefore possible that public resistance to new art forms is not solely due to
angry prejudice. It may be due also to the fact that fresh instruments of expression are often
unable to reveal the subject of their concern until repeated showings have rendered them
optically accessible. Before the perspective of elapsed time begins to remove the perceptual
boundaries that may block the vision of even discerning eyes, we sometimes dislike an
artistic innovation because we literally cannot see it, let alone pass judgment on its merits
and defects.
The continuity of a constantly flexing surface can perhaps be most simply expressed
through a linear construction similar to that of PLATE 39, a sketch that was drawn in
preparation for PLATE 15. It guided the placement of the black squares by marking the
middle of the intervening spaces.
The notion that one could eliminate all lines running from left to right in PLATE 39
furnished the conceptual model for the pattern of Figure 9 on the next page. But in order to
make good the loss of the descriptive facility of those discarded lines, it seemed desirable to
increase the number of the remaining downward strokes from sixteen to twenty per unit, and
to widen them imperceptibly toward the depressions, for the purpose of gaining the
transition and gradual darkening of modeled tone.
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In Figure 10 below, the attempt at the display of a very similar volume formation
varies the weight of the markings, in order to express the precise depth location of advancing
and retreating undulations. Figure 10, however, differs from previous examples to which this
mode of form description was applied, in the divisions visible across the continuity of the
elevations and depressions, as a byproduct of the fact that the descriptive markings are
arranged in groups at right angles to one another.
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When the intervals between the stroke endings of one such group hit upon blank
space at the commencement of another, the apparent quantity of white at the abuttal will
become too large, unless the distance from one stroke sequence to the next is made
substantially smaller than that which separates the individual strokes within a given series.
Both Figure 10 and 11 below owe their appearance partly to this device. The studies
for the left-hand solid in Figure 11 led to the discovery that the white spot normally
prominent at the common intersection of four groups of markings can be rendered less
disruptive when two diagonally opposed sequences are extended by a small amount, so that
their terminal strokes fall together over a brief space in the center of each plane.

Preliminary studies for the right-hand solid in Figure 11 demonstrated that, though
diminished, some distance between adjoining groups of descriptive markings should be
maintained. For, when each stroke sequence, after bending around a corner, was
experimentally made to join another without intervening white space, the appearance of the
volume began to resemble that of an object entirely wrapped in tape. The endings of the
envelope on one side seemingly pass beneath the length of that covering another.
However, due to the normal figure and ground relationship between black and white,
we cannot read quite so much into the white spaces when they meet in the same way. Thus,
in the final version of this drawing, the intervals that separate one stroke sequence from the
next have been retained, for the simple reason that they lack the prominence of the black
markings, and so do not cause the same amount of visual disturbance.
It was, of course, predictable that the continuity of a plane should be harder to
preserve against the resistance of such broken patterns when they are coarse in grain rather
than fine. And it is for this reason that the elevations in Figure 10 appear so much more
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emphatically divided than the top of the left-hand solid in Figure 11. The graphic
demonstration of these facts, however, is better than the mere prediction – not only because
it confirms the prediction, but also because, along the way, information about the
distribution and spacing of strokes became available that would have been difficult to
foresee.
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All Forms, All Methods

The studies in the preceding chapter were initially intended as a repertory of
descriptive means for the expression of fundamental forms, in a large variety of possible
settings, whose compositional requirements would be hard to handle without this sort of
technical preparation. But in the process, the family of forms has grown to include a wider
range of volumes than the basic geometric solids, so that it has become possible to look upon
this repertory as a graphic instrument capable of shaping the surfaces of all objects.
Perhaps the tree on PLATE 40 indicates something of the flexibility of this
instrument. The picture assembles various technical devices made available by previous
drawings.
Through the cone on PLATE 28, for example, we first discovered – and the upper
drawing of PLATE 38 later confirmed – that two lines can be merged or a single line split,
without disturbing the plane of a curved volume. And it is therefore not surprising that the
same expedient proved efficient for the purpose of augmenting the number of strokes toward
the circumference of the crown of the tree and, conversely, served to absorb this surplus of
lines in the vicinity of the opening.
The right-hand tire in the second row of PLATE 37 held good as a model for the
crown, by showing that the two places where the curved markings reverse the direction of
their bending can be chosen with considerable freedom. On PLATE 40, therefore, one of
these positions could be drawn to coincide with the trunk of the tree. Meanwhile the other
was put in the upper left, where the strokes are reversed in the manner of the smooth and
gradual, but not very formful, pattern of the second tire fragment at the foot of PLATE 36. In
this way it was possible to perform the turnabout of the markings with minimal disturbance
to the progress of the description. Thus was diminished the chance of distraction from the
fuller and more massive, as well as optically more appealing, portion of the crown on the
other side of the opening.
The gentle rise on which the tree stands is also derived from an earlier drawing and
resembles the elevations in Figure 9 structurally as well as in the gradual darkening at either
end of the slope. It differs from the model mainly because the lines run from left to right
instead of up and down.
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Even the sky behind the tree profited from the previous experimentation with the
backgrounds for various drawings. Trial and error, for instance, revealed that vertical strokes
tend to produce the effect of a perpendicular plane similar to a stage backdrop; or perhaps
they bring to mind the descent of slow rainfall that can shrink space by hiding distant objects
from the viewer. Oblique strokes on the other hand, like those in the background of Figure 6,
resemble rapid wind-driven rain, whose speed implies the traversing of longer distances and
hence enlarged space. But so long as we associate a descriptive instrument with climatic
precipitation, we will always connect with it a reduction in spatial depth, because we think of
it as an element that obscures distance by intervening between the visible world and the
viewer. Parallel lines of any direction, however, are seldom apt to flatten so emphatically as,
for example, the background dots on PLATE 11, whose equal size and spacing, at the
expense of atmospheric depth, suggests perhaps something of the character of a repeated
pattern on cloth or paper. By comparison, the perspective arrangement of markings at the top
of PLATE 15 achieves at least a measure of distance and the semblance of a gradually
darkening sky.
Because an atmospheric transition from dark to light traverses horizontal levels as it
expands, we experience it as blended layers of soft color resting lightly upon one another.
Perhaps horizontal lines can, by reason of this association, express the depth and clarity of
atmosphere so readily, despite the fact that they lack the space-embracing capacity of rapid
motion. Thus, the lines that fill the background behind the cube on PLATE 35 are by no
means flat in their effect upon the viewer, although in weight and spacing they remain
unvaried throughout their course.
Nevertheless, the example of many previous plates seems to indicate that a gradual
modification of tone can improve the illusion of a distant sky as an element of shifting color
and infinite depth. But it is not required to undergo the tedium of regulating the grading of
innumerable strokes all the way from top to bottom in order to achieve this result. In so tall a
sky as that behind the tree on PLATE 40, a space of only moderate width performs the actual
transition from dark to light. However, the visual range of this transition is far greater than
the area it covers; for it expresses a total aspect of varied atmospheric density, and not
merely the upper fragment of a background.
The drawings on PLATE 38, as well as the two plates immediately preceding them,
already required structural information that is no longer contained in the simple cube,
cylinder, pyramid, cone or sphere. And neither the tree on PLATE 40 nor the head of
PLATE 41 could have been developed on the basis of these primary solids alone. Thus it
proved desirable to examine the visible effects forces achieve by convolving, or bending,
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volumes. The twisted object on PLATE 42 and the spiral of PLATE 43 are offered here as
examples of this effort.
Another geometric study, dealing with the intersection of volumes, offered valuable
gains in the overall comprehension of form. It was here used primarily for the structural
penetration of the human head and figure. The first three plates in this book, as well as the
head on PLATE 41, demanded a dovetailing of diverse form elements.
And the next six drawings are, of course, products of the same operation. They offer
three figures that are each presented in two versions. The first version, comprising PLATES
44, 46, and 48, is in each case a transparent geometric drawing that shows the paths of the
linear boundaries at the intersections of the form components. In the second version, the
surfaces themselves are described by repetitions of strokes similar to those developed for the
basic solids in earlier portions of this chapter. The general course of this description is
vertical in PLATE 45, horizontal in PLATE 47, and oblique in PLATE 49. In this context it
might be worth mentioning that the joint between the forearms and upper arms of the male
figure on PLATE 47 is treated descriptively in almost exactly, the same way as the cylinder
and sleeve of PLATE 36, whose natural tendency to appear tilted against each other supports
the intention of the drawing, because the arms of the figure are already slightly bent.
The horizontal lines surrounding the two male figures on PLATES 45 and 47 and the
slanted ones around the female figure of PLATE 49 show less depth than they would
normally express. This is probably because foreground and background are not
distinguishable from each other, but belong to a single stroke-sequence ranging from top to
bottom.
The emergence of the concentric circular lines at the foot of PLATE 41 may, for a
similar reason, cause the flattening of space behind the head. This concentric arrangement
has worked, seemingly, and in picture-making “seemingly” means always actually.
In PLATE 41 there is a variation in the direction of the strokes from one quarter of
the background to the next without disturbing the faultless progression of the lines by even
the slightest irregularity. By this device it was possible to enclose the head more firmly in its
setting than might have been feasible by other methods of managing the background. The
circular pattern was thus intended to yield the twofold gain of greater variety, and hence
improved visual appeal, and of a stronger unity for the display of the page as a whole.
But a third, unforeseen, and somewhat less certain, result may lie in the possibility
that we can imagine the space behind the head as a halo of light. This fancy may be given
some encouragement if the reader will take a sheet of paper and cover the lower portion of
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the drawing, up to about the jawline of the face, so that the remaining circles will appear
quite evenly distributed around it.
Neither in detail nor as a whole will these drawings of the human form please all
readers equally. But they possess in their all-over aspect of solidity a considerable asset that
is not solely due to the dovetailing of geometric elements. Especially the more elaborate
descriptions of PLATES 45, 47, and 49 are the work of a compositional assessment of the
weight and frequency of the lines, rather than the mere result of the initial volume
construction. By careful comparison with the original version of each figure, this
construction itself will reveal slight changes in the outline of certain parts that were made for
entirely visual, and not geometric, reasons.
Such reasons furnish probably the best grounds for determining matters of
compositional arrangement. No error in observation or perspective, no purely mechanical
oversight of any sort, can impair a design so severely as do mistakes in visual judgment by
which the compositional fabric of a display is weakened. Thus, the employment of
intrinsically compact or massive parts is no real guarantee for a solid product, nor is a tender
delicacy, which may pertain to a certain subject, a serious impediment to achieving it.
A little later we shall have more to say about the kind of instrument artistic
composition is and how it functions. For now it is enough to realize that this integrated
strength is the unmistakable mark of good design, and that its want is always the result of
poor composing. It means that an artist has damaged the visual appeal of his work in the
process of creating it.
Because the lines of a stroke sequence have a predetermined weight and density of
distribution, some details are apt to prove too small to be captured as changes of direction on
the exterior of an object. Thus the procedures developed in this chapter can deliver a full
range of forms only upon the condition that the parts should not fall beneath a certain size.
The possession of a method capable of expressing all forms, however, does not
simultaneously mean we know all methods of form expression. What we have learned about
the construction of volumes and the continuous description of their surfaces can therefore
only be employed to best advantage if our analysis is made to serve a wider variety of
pictorial inclinations, rather than produce innumerable works on the basis of previously
established gains.
Although it would be easier to ride the ever widening and more abundant current of
an already running stream than it is to reveal fresh sources of flow, the efforts of the next
chapters will be turned to the task of seeking new ways.
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On PLATE 50 are four different arrangements of markings that are all intended to
operate as enlarged formations of pen strokes. The upper two show a gradual downward
increase of white space. This expands on all sides of the units in the left-hand pattern, but
only above and below them in the demonstration on the right. There the end-to-end
separation between the markings rests solely on a vertical version of the brick laying
technique of covering the gaps in one row with the solids of the next.
This technique of brick laying also performs a useful function for the drawing in the
lower left of the page, by repeating the frequency of the first row in the second, and that of
the third in the fourth, and so on. In this way, the strokes of the terminal row of each pair
cover the gaps in the one preceding, before the wider spacing of the next sequence
commences beneath. And, to achieve an intended degree of gradual lightening at the desired
rate of speed, the measure of the strokes had to be reduced to one half the length initially
allotted to a certain value of gray.
By this device, both strokes and intervals could be prevented from combining over
more than two levels of different density. They were in this way held down to an unobtrusive
maximum in length. Thus it was possible to avoid that, by an accident of distribution, a
continuous black stripe or white interval, possibly all the way from top to bottom, should
disturb the smooth progression of one or another portion of the pattern.
The analysis of the stippling process of tone development, in the lower right of
PLATE 50, is once again a product of the brick work technique. The need for this method
was initially less obvious than in the previous drawing at the left, because the squares of one
level never meet those of another. They are always separated from them by the white space
which completely circumscribes each unit. As the demonstration was worked out, however,
it became apparent that, without the deliberate bricking over of gaps in every other row, the
markings might easily combine into divergent descending paths. Their emphasis on linear
direction would interfere considerably with the intended impression of an even flow from
darker to lighter tone.
On PLATE 51 we see four variants of crosshatching. The one in the upper left is
graded so rapidly that its vertical and horizontal markings become individually almost
disturbingly prominent, as the intervals between them enlarge. The crosshatching in the
upper right of the plate attempts the representation of a tone which in conventional drawing
would be the result of sustained and rapid up and down movements of the pen. The pattern is
not as fully operational as the one to the left. Its precisely distributed rows of uninterrupted
zigzag depend so heavily on preliminary plotting that the display differs more than the others
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on this plate from its conventional prototype, which is generally drawn quite loosely and
without schematic preparation.
The two remaining demonstrations on this page, however, do furnish models from
which substantial benefits for practical application can be derived. They render perhaps their
most useful service not by furnishing the predictable effects of gradually changing densities
of crosshatching, but by disclosing the importance of varying the length of some of the
stroke endings. This helps in bridging gaps or avoiding concentrations of black between the
rows. These corrections are the work of a separate manipulation that is designed to ensure
reasonable continuity from one row to the next, after the earlier and more general task of
laying out the pattern as a whole has been accomplished.
Where this method of smoothing the flow of such patterns deals chiefly with
additions to the length of certain lines, the process of refinement has an especially close
resemblance to repeated touches of the nib, by which the course of a tone can be controlled
in conventional pen and ink work. Thus, the initial gray value of an area in a pen drawing is
often kept lighter than an artist ultimately intends, in order to allow its tone to darken
gradually as the operation of spot filling causes the uneven places to dissolve in the
spreading of an overall regularity of blended dark and light.
Especially when a pattern like the one we saw in the upper right of this plate is, as in
ordinary graphic practice, put to use without preliminary construction, the distribution of its
darker and lighter parts can be regulated by this device of leveling the rough spots in
successive stages of improvement. The whole extent of a tone is repeatedly worked over, to
apply a series of corrections of increasingly smaller grain with every renewal of the refining
effort. The fact that it is often necessary to traverse again and again the whole of a display, or
major portions of it, for the purpose of finding and correcting ever smaller imperfections, is
at any rate a common experience among active artists. For they are able to observe almost
daily how the minor faults of a presentation are apt to remain hidden until its major
shortcomings have been eradicated.
All four demonstrations on PLATE 51 can probably be adapted to the requirements
of form description. And Figure 19 of the following chapter actually offers a modified
version of the lower left-hand pattern in a simple pictorial situation. The patterns we saw on
the foregoing PLATE 50, however, have stroke-for-stroke so much weight that they cannot
supply a ready instrument for forms of only moderate size, such as most of those illustrated
in this book. Here the markings must frequently perform their task of gradual progression
between greater extremes of dark and light, and over areas smaller than the four rectangles
here.
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Thus it is unlikely that any of the stroke arrangements on PLATE 50 could be used to
achieve descriptive aims without substantial modification. For in their present form, they
would tend to emphasize most strongly that part of a graduated passage which (by the
repeated disruption of individually prominent markings) would have the least discernible
order. Our earlier observation of the incipient downward dissolution of the still relatively
delicate pattern in the upper left experiment of PLATE 51 offers at least a hint of the
disintegration we should have to face with these heavier markings. Their expanding intervals
would, over surfaces of only limited extent, have resulted in a disturbingly small number of
very sharply separated units.
To avoid such an effect in the actual presentation of volumes, we should either have
to enlarge the next few illustrations or take up the tedium of controlling the more delicate
markings of PLATE 51. It comes to mind, however, that we are no longer undersupplied
with examples of either fine or bold patterns for the arrangement of markings of uniform
size.
We might therefore explore with some interest the alternative so far represented
solely by the cube in Figure 12, of subjecting small descriptive units to fluctuations in
weight. We do this with the understanding that this labor will not disclose a fresh analytical
scheme for a certain pen and ink technique, but perhaps a possibility for producing the
semblance of graduated tone, by a new disposition of black and white elements.
The cone of PLATE 52 is expressed through an arrangement of alternating black and
white squares, which differ from the customary checkerboard primarily in the changes
imposed on the size of the individual units. Thus on the far side of the point, the white, and
on the near side, the black, squares overlap at the corners and encroach upon the space of
their neighbors of opposite color, as a result of their expansion beyond the original margins.
The left-hand drawing in Figure 13 shows how this device operates without disturbing the
frequency at which the repetition of the units is laid out by the preliminary grid. And it is this
constancy in the distribution of the squares which prevents the disintegration of the lighter
portion of the cone on PLATE 52, and so preserves the continuity of its surface around its
distant turn.
Figure 13 also tries to explain a peculiarity of the cone on PLATE 52 that was not
discernible during the preparatory plotting – namely, an apparently oblique crossing of the
units in the middle of the dark portion. This surprises, because the original grid consists of
two sets of parallel construction guides whose directions give no hint that this behavior is
ultimately going to occur. The first runs from front to rear at an inclination to the page, while
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the second is made up of vertical sections whose arcs reach their highest elevation precisely
where the apparent crossing effect finally comes through.
The checkerboard demonstration at the left of Figure 13 attempts to clarify why the
pattern tends to show different alignments after the impainting of the black units. It points
out that the effect of interjoining squares of one color along the diagonal course indicated by
the large arrows is apt to prevail visually over the horizontal and vertical directions of the
small arrows, which reflect more accurately the facts of the initial concept and construction.
Optical effects of this category can probably occur in other circumstances. We might
examine the famous spiral illusion of psychology – Fraser’s Spiral – for the possibility that
its behavior could be the product of similar causes.

The cone to the right of Figure 13 offers a scheme for the distribution of the square
units that gives consideration to their tendency of combining according to their colors. It
shows how the unforeseen side effect of the full-page illustration in PLATE 52 might have
been avoided. To understand the new pattern, it is only necessary to realize that it began with
the same type of grid construction employed in the plate, but was then developed further by
the superimposition of a second grid composed entirely of the diagonals that cross the
squares of the first.
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To conclude our discussion of the cone on PLATE 52, it might be worth reporting
that, at the viewing distance we normally use to examine a thing we hold in hand, the form
was not always spontaneously recognized. At times it required on the part of an
inexperienced viewer the labor of rational computation. At arm’s length, however, and
several paces beyond, the drawing becomes clearly visible for almost every beholder as the
graphic expression of a cone. Then, with a gradual increase in viewing distance, the
distraction of apparently intersecting rows of squares on the dark side of the form starts to
diminish. From a good number of yards away, the fact of a wholly two-dimensional drawing
begins to fade, while the cone takes on the appearance of an almost physical solidity.
This traversing of three levels of perceivability is here tied to a steady enlargement of
the space between the viewer and the object of his attention. Different grades of legibility
would probably also accompany shifts in the beholder’s station point before other
illustrations in this book. But there is, without experiment, no assurance at all that this order
of a growing firmness of aspect, with a simultaneous increase in viewing distance, would be
a reasonable expectation in connection with any of the other drawings.
The technical development of the pyramid on PLATE 53 requires only minimal
explanation. We already know that strong contrasts of dark against light can bring the
characteristic edges of a volume of the straight plane type into sharp focus. And the grid
which determined the disposition of the squares is of precisely the same sort as that marked
out by the intervals between the units of a somewhat similar pyramid on PLATE 10. This
grid, for reasons of the greater optical clarity of the descriptive pattern, allots spaces to a
substantially smaller number of units behind the point than in front of it, instead of matching
the considerable foreshortening of the far side of the form. The reduction had to be
performed across the surfaces of the two lateral triangles. This produces, in combination
with the tendency of the squares to align according to color, a downward slanting of the
descriptive elements, by which some of them were caused to interact with the perimeter,
rather than abut upon the margins of the distant triangular face.
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The Function of Composition

The visual mechanics of presentation in the last two plates – Plates 52 and 53 –
differ from those of common halftone reproduction only in the fact that the alignment of the
markings can run in most of the directions that we have seen as simple linear paths in the
foregoing chapter. Thus, the technical information which these two drawings illustrate is
perhaps not of the first importance to the progress of this study.
But particularly the pyramid of PLATE 53 proved itself frequently so useful in the
explanation of a certain compositional efficiency that it may serve us here as a point of
departure for examining the function of composition as an instrument of maximal expressive
force in art.
For many of us at Yale, Joseph Albers’ pedagogical message was not limited to his
famed color course, but included also the extraordinary clarity he brought to bear on the
tasks of reading his way into the compositional fabric of a picture. He demonstrated to us the
possibility of using the parts of a visual display with considerably greater expressive force
than we had so far been able to achieve. Our striving toward a more precise pictorial
statement had, of course, many ramifications.
But, of the numerous compositional follies we learned to discern and correct, errors
in the placement of emphasis were probably more often discussed than any others. A typical
example would be the portrait of a human being in which the button of a shirt or some other
trivial item is rendered more prominently visible than the character of the face.
We soon realized that this class of error is not limited to the growing pains of
students, but at times damages even historically significant work. Sometimes Albers would
bring to our attention the extremely odd result a misplaced emphasis can produce in verbal
articulation. A somewhat more detailed example for this than we were given in class is
offered below, in order to provide a more compact illustration of the argument which at the
time was assembled for us piecemeal, from one criticism to the next.
On an occasion when the author helped a fellow artist with the hanging of a show, his
colleague addressed him, with a request of which the most strongly accented syllable is here
marked in capital letters. He said, “Please get me the pliers from the BLACK bag.” The
author was unable to comply because, in addition to an emphasis which presupposed the
presence of at least one more bag of a color other than black, the word “pliers” was through
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mumbling rendered almost inaudible. Unless the person spoken to had to be forewarned
because he was apt to be hindered in the performance of his tasks by some side feature, such
as the possibility of confusing differently colored bags, the sentence would have been easier
to understand emphasized as follows: “Please get me the PLIERS from the black bag,”
whereby the stress upon the required item would have had the additional advantage of
facilitating the correct choice among the manifold contents of the satchel.
Just as the concerns we address to the sense of hearing must be rendered audible in
the proper relationship of their parts to one another so, as artists, we must make our meaning
properly visible when we address the sense of sight. Perhaps the boundaries of the triangular
planes that compose the pyramid on PLATE 53 will help to clarify some of the
considerations by which degrees of emphasis may be determined in a visual display. Thus,
the rising edges of these four triangles are made more prominently visible than those
circumscribing the base, chiefly because they are more specifically characteristic of
pyramidal volume. This emphasis on the ascending margins is less markedly prominent in
back than it is in front, but remains always stronger than any portion of the perimeter. This
boundary, however, separates in its turn more sharply from the ground plane at its forward
portion than at the sides and rear. By this we can see that visibility of contrast can occur at
several grades of intensity, much in the same way as speech supplies more levels of stress
than one accented syllable surrounded by unchanging monotone.
The identifying characteristic of the pyramid, namely the ascent of the oblique edges
toward a common point of intersection, coincides perfectly with the spatial proximity of
these components. But it is by no means unassailable law that a certain degree of visibility
must always report the corresponding distance of a design element. An artist can assign to
the things he values as significant a specific rank of importance which is no longer bound to
their spatial location, but to the role they play in the unfolding of a pictorial theme.
Thus PLATE 4 near the beginning of the book agrees with our customary idea of
depth expression only in the shrinking dimensions of the pyramidal units toward the rear, but
not in the growing weight of the linear description that accompanies their retreat. By
increasing the weight of the strokes that outline the pyramids as they recede, it was possible
to contrast the gradual lightening of the sky strip against the darkened margin of the textured
plane beneath. A reasonable guideline for such an emphasis as this, on the distant meeting
between ground and atmosphere and the consequent weakening of nearby elements, lies
probably in the principle that any pictorial part so favored must, by its superior optical
appeal, justify the attention it commands, With this provision, a contravention against purely
habitual attitudes toward the graphic display of distance is proper artistic license, because
pictorial space belongs primarily to the artist and only by his choice to any particular object.
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Albers prodded us at the time to doubt the validity of certain established tenets and
mentioned especially the concept of balance as an altogether pretended rule, whose
instrumental usefulness in the correct execution and appreciation of works of art he held to
be extremely questionable. Later it seemed that balance, rhythm, harmony and several other
terms whose universal excellence has mostly been accepted as self-evident are at best
serviceable as labels for pictures predominantly characterized by such properties, but have
no place in a work whose intended meaning does not encompass them. Perhaps “balance” is
more than any of the others worn out from overuse. In view of the fact that spatial position
does not have final determination over the place of a compositional emphasis even when
space plays an important role in a presentation, it is a most surprising aesthetic prejudice that
the factor of balance should control a visual expression even though balance may have
nothing to do with its theme.
A demand, for example, that the head on PLATE 1 of this book should be balanced,
or to consider it so because its limits are all about equally close to the four margins of the
page, can only be the result of a failure to observe that the drawing is heavily weighted
toward the left, where the details of the profile are designed to capture and to hold the
viewer’s attention. We must recognize that, even in the many symmetrically balanced plates,
markings are assembled chiefly to serve as cues to the directions of the surfaces of certain
volumes. For this reason, such illustrations can no more be characterized in any significant
way by their property of balance than we can discern the personal impact of a human being
by the button on his shirt. It is possible, therefore, that by misreading the essential character
of a work the viewer or the critic may commit the same sort of error as an artist whose
portrait is more the picture of a button than a person.
Albers’ brilliant analysis of composition placed in our hands a highly sharpened tool
that will either improve by our own striving or else become blunt again with its opportunity
wasted. Once we discover that a visual part has other properties besides a heightened degree
of visibility for which it may become conspicuous, we appreciate better the considerable
range of compositional operations. Blank space and intentionally subdued contrasts may be
as emphatic in their visual surroundings as periods of silence or a deliberate whisper in the
flow of normal speech. And a pictorial area so blurred in its differentiations that it demands
special application on the viewer’s part to unravel has a prominence similar to that of an
almost inaudible murmur that may require a good deal more of the listener’s concentration
than would a mere raising of the voice.
Once we realize that the sharp contrast or large size of a highly visible thing and the
pictorial silence of blank space are only the beginning and end of a long line of possibilities
we can use for the purpose of emphatic statement, it requires no more than casual mention
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The task of tracing compositional malfunctions to their source is accomplished by this
approach. It constitutes an absolutely indispensable operation, because attempts at
compositional correction must, in order to succeed, be aimed precisely at the cause of
damage.
It is a common error of the classroom and beyond to embark on sweeping measures
of improvement when the disrupted unity of a composition is only vaguely sensed, but the
defect that obstructs the firming of its combinations is not yet understood at all. Although
this practice can at times offer the advantage of allowing a performer to substitute a poorly
selected process with one he can apply, or a badly chosen theme with one he can achieve, the
set of new pictorial circumstances thus created is not automatically closer to perfection than
the one discarded. And the mechanical habit of yielding to the pressure of compositional
difficulties by eradicating the pictorial intentions that reveal them tends to leave the entire
production of an artist in similar states of incompletion. This will ultimately flood his studio
with a profusion of abandoned works.
A deserted picture, however, is still more promising than a picture brought to false
perfection. The candor of admitting failure is a more hopeful prospect than persistent selfdeception over basically unresolved works that are made “finished” rather than concluded.
We may try to escape the pain of unrewarded striving by refusing to venture the discerning
inclusions that distinguish good art. Or we may destroy them by the dubious method of an
overall compositional upheaval, to carry on without them. If so, the result will be pretended
fulfillment and the absence of any conscious awareness of our failure to learn what the final
stage of picture-making actually entails, namely, the perfected strengthening of
compositional cohesion. To choose his opportunities wisely, and track down errors in their
presentation before his faulty judgment goes on record, an artist must acquire the skill of
observing in himself the configurations of his visual responses, of looking at himself in the
act of regarding a thing before his eyes, which means he has to learn to see.
Since Figure 14 is a deliberate demonstration, and all possible care was exercised in
the shaping and placement of the two units that break the bounds of the general pattern, it is
possible that the drawing holds special appeal for some viewers because the change of pace
stimulates their interest, rather than a desire for the absolute conformity of all the markings
to a basic plan. By such a shift of focus, it would be possible even to justify the visual
dominance of a button over the face of a person, if the button were either most exceptional in
itself or most exceptionally treated.
Purely as objects for visual appreciation, heads are not a priori superior to buttons,
any more than blue as a color is just naturally better than red. But the fact remains that the
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allotment of greater prominence to a pictorial part than its optical appeal warrants will
always result in a deflection of the beholder’s attention from the more significant portions of
a design. At the precise point of the disruption this will cause a severity of damage that is
exactly equal to the extent of its interference with the concentration of the viewer.
Figure 14 above supplies two exceedingly clear examples to illustrate the nature of
compositional requirements that are, in actual practice, often much harder to perceive. The
obscurity of some compositional circumstances can perhaps be made more readily
comprehensible by the fact that many of the drawings in this book were affected by the
functions demonstrated in the next two figures.
In Figure 15 below, the horizontal and vertical strokes are of exactly equal weight
and spacing, but close scrutiny may reveal that the horizontal ones tend to appear slightly
heavier as well as a little more widely separated.

Perhaps the fact that our eyes lie on a horizontal rather than a vertical plane causes
this illusion, since the effect can be reversed by either a ninety degree rotation of the page or
a corresponding tilt of the head, whereby the line of sight should be kept always
perpendicular to the drawing, in order to rule out the factor of pre-shortening.
Of the many forms whose striped descriptions were surely influenced by this feature,
the bottom drawing on PLATE 23 was attended by more conscious awareness of it than the
others. The author remembers clearly his deliberate thickening of the nearly vertical
markings in the lower left plane, in order to compensate for their tendency to appear more
delicate than the horizontal stroke sequence immediately above.
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This effect might also be observed in a more freely conceived class of composition
whose elements, following perhaps a roughly vertical side-by-side plan, could possibly be
more sharply clarified through rotation to a horizontal one upon the other arrangement.
Changes in the position of pictorial parts, other than converting vertical divisions into
horizontal elements, can also produce emphatic results without alteration in the intrinsic
order of a design. For example, we tend to regard a visual component in the upper portion of
a work more attentively than one of equal weight beneath, simply because we experience in
nature how the circumstances of light and shade are apt to clarify the things we see toward
the top and obscure them in the vicinity of the base.
And we are inclined to receive a pictorial element with a slightly greater impact at
the right side of a compositional offering than on the left, possibly because our reading
habits have accustomed us to absorb the meaning of a page by pursuing the content of each
line – which directs the western reader, at least – invariably toward the right. Shifting a unit
from left to right is apparently a weaker device for enhancing its prominence than the
elevation of it to a higher position, perhaps because the former depends on the reading habits
of only a portion of the world’s population, while the latter is based on the common
experience of all persons.
We can observe some of this by turning Figure 14 upside down, whereby the
enlarged unit does not achieve any noticeable gain, since its removal toward the right is
accompanied by a substantial loss of elevation. But the diminished square increases its
impact because its new position is higher. Also, its location near the middle of the drawing
helped from the beginning to strengthen its prominence, since we tend to arrange our field of
vision in such a way that the things we look at with attention are central and not peripheral to
it. This intensification of the smaller unit may not be powerful, but it is perceivable. The
reader will find it perhaps easier to see if he asks another person to turn the drawing for him,
in order to gain the advantage of a more detached viewing.
In Figure 16 below all the lines that go from left to right are indeed, as the caption
indicates, perfectly straight and absolutely parallel. We can test this by a ninety degree
rotation of the drawing and by raising it almost to eye level, thus blurring the lines that cause
the illusion and thereby demonstrating the undisturbed rectilinearity of the ones performing
it.
The seeming derailment of these lines from an absolutely straight path has sometimes
been ascribed to certain expectations that would be clearly traceable to our experience with
perspective, if it could be established that we bring these expectations invariably to bear on
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draw close together when we compare them to diverging ones. So I venture the surmise that
we see here a Simultaneous Contrast in action.
It became quite clear during the work on Figure 16 that it is possible to produce a
wider variety of examples for this optical effect on the basis of the interpretation offered
above than by the perspective explanation. And the idea of a spontaneous visual comparison
as the ultimate cause for the strange optical behavior of such linear configurations gains
credibility when we examine the correction of this behavior in a drawing where its visible
inclusion would not have been desirable.
By matching a ruler or the straight margin of a sheet of paper against the foot of
PLATE 56 in a following chapter, we will discover that the outline bows quite noticeably
outward in the vicinity of the cone. Prior to this modification when the bottom border was
seen against the downward course of the curved strokes that cover the wall of the cone, this
border showed, at a point of tangency with one of the descriptive arcs, an optical inclination
to bend upward and into the picture. It had to be corrected by a corresponding downward
deflection, in order to render it seemingly straight.
The fact that such distortions can take place when lines come together from a variety
of directions indicates that it was not merely a desire to perfect manual skills which
occasioned the drawings of this book to be done freehand. It was also the observation that
compass and straightedge were not sufficiently flexible to respond to a repeated need for the
perceptual improvement of seemingly purely geometric functions. Thus the free hand,
although it is mechanically less accurate than a drafting instrument, turned out to be more
precise in the non-mechanical task of acting upon a largely visual assessment of the
operational effectiveness of any one pictorial part.
The sphere on PLATE 11, which is the sole drawing in the entire book aided by
mechanical instruments, furnished a plain demonstration of the limits of their usefulness.
The dots in the background that were located by the intersections of a ruled grid, and the
circular guideline which determined the circumference of the sphere, were the only elements
at all accessible to mechanical plotting. Thus, the actual task of the drawing – and the most
difficult operation technically, namely that of aligning the descriptive little squares – had to
be accomplished without mechanical aids of any sort.
The conservation of time through the use of mechanical equipment could hardly have
been more substantial in very many of the other illustrations. Slight adjustments in the
weight, direction and spacing of the design elements were constantly necessary in order to
perfect the visual fabric of each drawing. For this process, which became ultimately the same
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labor of step by step refinement that characterized our tinkering with the stroke endings on
PLATE 51 earlier in the chapter, the free hand proved itself the superior compositional tool.
This discourse has tried to explain how, within the realm of artistic expression,
composition adjusts the visible effects of pictorial parts in relation to their setting. It
therefore never deals with the initial focus upon the essential concern of a pictorial theme.
But adjustment comes increasingly into play when the high compositional rank of a
presentational climax begins to reveal a growing dependence, for a perceivable unfolding of
its strength, upon the lesser elements it dominates.
For this reason, composition is particularly the involvement of the second function of
abstraction, which performs the task of surrounding the quintessence of an expressive aim
with meaningful inclusions that are capable of collaborating toward a deserving claim upon
the participation of the viewer.
Early in the book – The Unity of Parts and The Second Function of Abstraction – we
offered some discussion on the nature of design. There we asserted, in summary, that design
arranges the order that will yield a desired result greater than the mere number of its
components. And that this occurs to the precise extent to which the workman’s insight and
labor have contributed to the substance of the outcome. It is difficult to determine how many
fragment disciplines we must study in order to become accomplished visual designers.
Accuracy of observation, the optical behavior of color combinations, and the logical
dependencies of geometric structure are surely some of these. And so, of course, is
composition.
Our definition for the instrumental efficiency of design as a whole can also be
applied to each of these divisions, provided the formulation explains in addition the
restriction of any such part of design to a diminished operational realm.
We can therefore say the following. Composition is an instrument of expression for
the conversion of an intended meaning into the reality of a visible product. But this occurs
only so far as a purely visual assessment of the direction, placement, impact and proportions
of the interacting elements of picture-making can deliver this result.
The last two chapters have contributed only limited progress toward the development
of new modes for the description of volume. The preceding chapter, containing our Analysis
of Tone, has instead rendered chiefly the service of a bridge we could cross, to gain access in
this chapter to certain principles of composition on which the pictorial success of an artistic
display must largely depend.
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Form, however, can be presented through an unlimited variety of inventions in the
arrangement of surface patterns. And it will be the task of the following chapter to
demonstrate the models that are capable of providing such an opportunity.

The Art of Leaving Out

The experiment of PLATE 54 stems actually from almost the very beginning of this
whole enterprise. The effort was attended by the forlorn hope that it might be possible to
raise pyramidical peaks over numerous rectangular perimeters by the simple device of
increasing the weight of the diagonals towards their points of intersection. There is,
however, no essential difference between the outlines of this aspect of a set of pyramidal
solids and ordinary rectangles with diagonal partitions. Thus the visible product of the plate
seems to be a slightly heavier grid of diagonals superimposed over a preparatory lighter one.
In previous drawings we have dealt with the flattening effects of any station point
which was incapable of revealing the depth and solidity of a volume by imposing changes
upon its direction. But, through that device of changing direction, it often became possible to
feature the combination of the elements of various volumes. These could be shown together
with certain asymmetrical irregularities that are characteristically a product of foreshortening
and perspective, and hence important to our understanding of the visible behavior of
geometric parts in space.
Rotation and tilting, however, are not the only methods available for the purpose of
rendering the graphic display of forms legible in three dimensions. On the left of Figure 17
below, the outlines of the presentation were intended, as in PLATE 54, to mark the limits of
the four sides of each pyramid. But they follow once more only the path of the perimeters
and their diagonals. Thus, distinctions of dark and light had to be employed to restore the
asymmetrical element to the facets in terms of color. These compensate for its loss due to
the viewer’s station point, in terms of the apparent measure of the areas.
While the left-hand demonstration in Figure 17 below achieves the legibility of the
four pyramidal units through the implication of a light source from above, the drawing on
the right shows how this formation can be expressed, though not with equal force, through
changes in the weight of the boundaries that mark the ascending edges.
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By this method, the fine lines of the upper facet of each pyramid in the right-hand
presentation correspond to the illuminated side, the two heavy lines opposite them to the
shade side, and the combination of a thin and wide stroke to the two semi-illuminated lateral
facets. We may gain visual access to the development of volume in the right portion of
Figure 17 more easily by covering the more powerful display on the left. Then the sole
comparison with the two center units, and the leveling effect of their undisturbed regularity
of the delineation, allows a certain appearance of three-dimensional solidity to be surely
detected on the right.
Perhaps it is worth mentioning that the formation on the left can become quite readily
a set of four depressions when the drawing is turned upside down. But this conversion may
not be performed with the group on the right that we have just discussed. There, the two
heavy strokes in each form, and the prominence of their convergence, are not good
instruments for marking the descending negative edges, and the low point, of a pyramidal
pit. And also, the thinner lines along the perimeter fail to support the impression of a sharp
positive crest all around each unit.
The contrasting fields of color in the four left-hand pyramids of Figure 17 can be
identified as pyramidal divisions chiefly because of the character of their boundaries. This
fact suggests the possibility of using more freely cut, but equally characteristic, shapes as
cues to the surface of an object. This can be done by running their margins along the path of
geometric sections, without the hindrance of the compositional limitations that normally
pertain to conventional light and shade. The rectangular solid and the cylinder of Figure 18
are therefore presented through geometric parts that are not a product of illumination, but
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the sickle-shaped segment which bears the description is as plausible a spherical part, but
also as sparse a recognition signal, as the crescent of the moon. And this shape would
probably, by itself, produce the same perceptual result, namely, an unbending flat surface
with sharply cut margins that pursue a curved course only in two dimensions. The open
intervals between the strokes render, of course, the inside margin of the description a little
softer than the sharply outlined exterior boundary. But these spaces cannot fully perform the
blurred transition between the crescent-shaped element and the remaining area, which made
the sphere on the earlier PLATE 21, for example, so convincingly legible.
It is very important, for this reason, that each of the descriptive fragments is capable
of furnishing the impression of the foreshortened circular path of a spherical section. But we
do not quite regard these fragments as cues to a surface pattern envisaged for the entire
volume, just as in nature we do not expect the illuminated side of an object to bear the same
apparent color we observe on its shaded portion.
This indicates that our interpretation of these open interspaced margins – and for that
matter, of all other graphic signals concerning the nature of a form – depends on the
implication or probable meaning of the cues. It is always the characteristic feature of which
they remind us by virtue of their shaping and position. Thus, the less important boundaries
along the outer limits of the rectangular solid, and the base of the cylinder, in Figure 18 mark
clearly the simultaneous termination of the surfaces as well as the stripes that describe them.
The descriptive elements in the two solids of Figure 18 and the sphere on PLATE 55
are clearly derived from presentational methods previously developed on PLATES 22, 24
and 27. The same applies also to every form on PLATE 56. But here the placement of the
described portions is noticeably guided by schemes of light and shade.
However, the opportunity for an unimpeded freedom of composition in the
description of the forms there, which rests always upon a visual, rather than a schematic,
distribution of geometric sections, remains for two reasons to some extent intact.
First, the described portions cover only selected segments of the various surfaces.
Especially in the cube, the pyramid, and the circular face of the cylinder, we understand the
stroke sequences as indications for the gray values of entire surfaces. This is because the
angle of a moderately sized straight plane to a source of light changes very little throughout
the extent of its area, with the result that its color would tend to remain fairly constant.
Second, we only have to compare the cone and the cube in order to realize that the
range of compositional choice available, in seeking proper positions for the different levels
of simulated tone, was further enlarged by the fact that there is no common source of
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Descriptive elements of heavy black often separate so sharply from the white paper
that we see primarily their margins, while paying scant attention to their color. But the
different densities of crosshatching in Figure 19 above stand for tones. Their visual impact
upon one another, and the intermittent white spaces, captures our sense of sight less by the
linear path between contiguous areas than through the changing values of gray. These have
the capacity for producing a more luminous white than we can normally expect from the
stronger contrast against an unadulterated black.
The fabric of the composition therefore sustains our visual participation partly on
account of color. This means the drawing has at least incipient possession of a considerable
artistic asset, the feature of color appeal.
The changing contrasts of the background along the outer limits of the two forms in
Figure 19 do not render assistance merely in the task of spatial placement, but also in
adjusting the visual prominence of various portions of the boundary, according to the
author’s estimate of their compositional and expressive significance.
In PLATE 56 the task of controlling the separations between form and background
falls upon shapes that are composed of relatively thin parallel lines. These either abut to the
margins of the solids or, more frequently, overlap them, as if the shapes were free-floating
sheets of a transparent substance.
Wherever the stroke endings of these shape elements, instead of crossing the outline
of a solid, coincide with parts of it, they are capable of producing two very opposite visual
effects. For example, the forward half of the right-hand edge of the cube is strengthened by
the contrast of the stroke sequence against the white space on the inside of the boundary. On
the other hand, in both corners of the pyramid, and along the left-hand margin of the sphere,
visibility and emphasis are substantially reduced against the described portions of their
neighbors by this very same device.
However, the outer boundaries of the volumes are always set backward in depth
when the lines which make up the background shapes actually cross over them. The effect is
to thereby bring out the proximity of the form components marked in solid black with
considerably improved graphic clarity.
Besides its technical efficiency, the background of PLATE 56 serves the purpose of
reducing the previously overabundant white space. In the process, this affords the important
visual advantage of allowing greater freedom and flexibility in the compositional distribution
of dark and light than could be exercised by the instrument of form description alone.
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When we look at the two cones of PLATE 55, we can see that the difficulty of stroke
distribution, which previously – Plates 30 and 31, for example – made the top view of this
form so hard to draw, no longer hampers its graphic presentation. The expedient of confining
the description to selected segments made it possible to employ, in the distant portion of the
upper cone, a new series of markings whose structural character differs from that expressed
in front, and to avoid the area behind the peak of the lower cone by simply leaving it blank.
The tip, however, especially in the second cone, is still the most prominently visible feature,
because its point marks the characteristically sudden reversal in the direction of the slope.
Otherwise, the absence of a sharply defined edge, within the whole area from the
circumference to the peak, recommended the blurring of contrasts between description and
white space.
This simulation of merely incipient tonal blending between marked and empty areas
can in addition help us to understand something about the sort of graphic contiguity whose
separations are so gradual that it is almost impossible to distinguish any kind of boundary.
Such reductions of visibility are fully in the interest of the viewer if they function as proper
compositional devices, that is, if they help to supply optical access to the concerns and
meaning of a display.
But for an artist it is always necessary, regardless of the intended subtlety of the
effect upon the viewer, to clarify for his own use the extent of a design element and the
shaping of its margins. He can assess its compositional efficiency only if he entertains no
illusions about its properties. It was therefore essential, in order to deliver a clear reading of
the two cones on PLATE 55, to treat the transitional margins of the description as geometric
cuts. The directions of these are capable of furnishing the correct perceptual cues only if they
are executed with the same precise control as the outline of the perimeter and the placement
of the point.
The graphic treatment of the two cones tries to reveal analytically how volumes can
be identified through larger or smaller accumulations of roughly parallel strokes. These are
intended to simulate possible products of the repeated back and forth motions of an artist’s
marking tool. In conventional draftsmanship we frequently see these repetitions of parallel
lines at the outer margins of a form, as a result of the artist’s search for the limits of an
object. And we are perhaps surprised to discover a more convincing sense of volume in such
a display than we might in the product of a single crisp outline. This is especially true when,
within the narrow path of a boundary of this sort, a perceivable inward gradation from dark
to light supplies the impression of incipient modeling.

75

The Formulation of a Graphic Language
PLATE 57 illustrates this mode of volume presentation in terms of the human form,
but without clarifying the reasons for its effectiveness. It becomes necessary to seek an
explanation of the method elsewhere. For instance, we have noticed that the more narrowly
spaced outer circles in the experimental sphere at the upper left of PLATE 27 were capable
of expressing spatial curvature, although the greater part of the form could only be perceived
as flat. The description of the female figure on PLATE 57 avoids nearly all the surface on
the inside of the boundary and escapes simultaneously thereby the wide spacing of lines
which caused the flattening of the sphere in the earlier plate.
The inward gradation toward finer and more widely spaced lines, as the descriptive
beginning of a curvature whose continuity into the vacant mass of the figure is brought to
completion by the sense of sight, is not an absolutely indispensable feature in drawings of
this category. Graphic markings which are so firmly controlled by the limits of a form that
they run almost the same path as its outline can be readily accepted as structural components
of its surface without further proof of their geometric relationship to it.
The pyramid of PLATE 55 demonstrates this possibility, by emphasizing the shaping
and direction of the delineation, while showing only a vestigial remnant of graded repetition
in the doubling of the lines. For lack of space, this gradation is omitted altogether on the far
side. The contrast of dark against light, by which we mostly distinguish the component
surfaces of forms of the straight plane type, is here reduced to a small increase of black. This
serves the pyramid chiefly as a means of descriptive emphasis for the characteristic
endpoints of the edges, at the corners and the peak.
The male figure on PLATE 58 is, from the point of view of graphic method, clearly
derived from this pyramid. But it resembles the female figure discussed above in that it is a
composite of several volumes. And also, the surface of these volumes, excepting a few
places of the tiniest detail, is always curved. Thus the combination of form components at
the joints is clearly marked in both drawings by changes of direction in the linear path of the
pattern, as well as quite often by slight increases in the amount of area the description
covers. Of such parts whose characteristic significance deserves graphic emphasis, the head,
because it identifies the most visible character of the human being, namely his height, is
more prominently displayed than any other detail in each of the two plates. Its description in
the male figure actually pulls away from the boundary, to run a foreshortened circular course
that renders the dome of the skull with considerable clarity. The head, which has essentially
spherical form, can of course be treated, as we see it in PLATE 57, with a wider descriptive
passage on one side than on the other.
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But it is important to realize that the considerable influence of the outline upon this
mode of graphic expression must not develop into absolute control. This is partly for reasons
of compositional flexibility. Mostly, however it is because certain departures of the
description from the path of the boundary become a representational necessity in volumes
whose linear margins are incapable of revealing their three-dimensional character. A
moment’s regard of the two cones on PLATE 55, whose described areas must necessarily
traverse major portions of the surface without the guidance of a boundary, in order to
encompass and delineate the peak, makes this point beyond question clear. In nature there is
no observable linear connection between perimeter and point in the top view of a cone.
Perhaps it deserves some mention that changes in the weight of the description, from
one side to the other, of the volume components of the two stylized nudes on PLATES 57
and 58 are not merely graphic instruments for expressive emphasis, nor even for technical
assistance in the different depth perceptions of the near and the far leg in either figure. But
these serve also and largely the purpose of escaping the flattening effects of symmetrical
regularity. They provide a sufficiently varied arrangement of blank space and markings to
suggest the incidental and uneven distribution of light and shade that we often observe on
objects in the environment.
The sphere and the cube on the half title page furnish perhaps the clearest model we
can hope to achieve for the expression of volume through a group of geometric sections
whose arrangement remains completely independent of the conditions of physical
illumination. During the process of working out the drawing, it became apparent that the
outline which, prior to impainting, marked the boundaries of all the segments, was capable
of supplying the essential recognition signals entirely by itself. So, the decision for which
side of the line should eventually be filled with black was guided solely by the compositional
preparations for the display. But the choice had probably no more bearing upon the legibility
of the two forms than the difference whether the source of light is left or right has normally
on our identification of such objects in nature.
Just as the illuminated portions and the shade sides of physical objects are made of
the same solid substance, so do the white and black sections have the same geometric
relationship to the two forms on graphic display in the half-title page illustration. Our
impression that the presentation of the cube and sphere is performed solely by the black
components, and hence delivers but a partial description that remains for the eye to finish, is
for this reason correct only where the gaps in the margins require mental bridging for a
proper perception of the display. The viewer’s natural tendency to read the black alone as
solid substance, which is always especially pronounced whenever the background and the
unmarked portions of such patterns share the white color of the page, is of course mostly
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responsible for the implication of unfinished descriptive coverage. But this sense of
incompleteness is perhaps very slightly reinforced by the fact that the labor of impainting did
not have to be performed in the white sections of the two solids.
By comparison, a conventional easel painting will show diminished representational
abundance more often only through terms of eliminated detail, than through areas of
untouched canvas or through the repetition of a selected background color inside the
boundaries of an object. For this reason, the incompleteness of a description as a result of
leaving blank spaces is mostly a feature limited to work in drawing, printmaking, and
watercolor.
While the use of empty segments is entirely optional when many tones or colors are
assembled in a presentation, the blank portions are an absolute necessity when a single color
must bear the whole expressive burden of a display. Otherwise, the complete covering of a
form such as the sphere in the half title illustration would not deliver a sense of solid
volume, but only a flat disk of unalleviated black. In other words, it would result in no
description at all.
Thus, the seemingly more completely delineated surfaces we saw in the Family of
Forms were in actuality merely more extensively filled with graphic markings than the
demonstrations in the present chapter. But there can be no doubt that the various series of
descriptive strokes achieved a convincing legibility in the presentation of the forms only
through collaboration with the white intervals, and not independently. Since the descriptive
cover over the volumes is substantially sparser in this chapter than we have found it in
previous ones, it was important not to sacrifice the extent and quantity of the markings
essential for proper legibility to a desire for reduction and economy.
While the patterns of the sphere and cube in the half title illustration supply a
sufficient number of geometric cuts to permit the use of a flat black for impainting, the same
treatment in the sphere and the two cones on PLATE 55 might well have allowed us no more
than to barely identify, possibly by careful computation only, what the drawings were
intended to show. The repetitions of structurally characteristic markings in the graphically
treated portions were most likely the decisive factor in rendering these forms accessible to
spontaneous comprehension.
We may therefore regard, with at least partial accuracy, the art of leaving out as the
science of employing the graphically untreated portions in a volume as instruments of
contrast against areas that are covered either with a color or with markings of some sort, in
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order to obtain sufficiently frequent and characteristic separations whose paths can serve us
as geometric cues to the nature of a form.
Because the lines of separation between blank and filled areas, rather than their
colors, provide the signals which allow us to recognize in what directions the surfaces of
volumes traverse the space by which they are surrounded, it should be possible to express a
form solely through an arrangement of very few entirely linear cues. Fairly widely separated
stroke fragments of this sort produce the appearance of a wooden crate in the cube at the foot
of PLATE 55, while similar markings on PLATE 59 suggest a monumental structure in an
outdoor setting, which seems to be built from some architectural material such as slabs of
concrete.
The areas of more densely repeated strokes on PLATE 59 have no reference to
conventional light and shade but represent, rather, a relatively free placement of simulated
tones. These serve primarily the purpose of raising the leading corner, as well as the adjacent
margins of the inverted pyramid – and to a lesser degree the near edge of the conical pit, to
appropriate levels of visual prominence. These tonal fields perform, of course, the function
of sharpening the contrast of dark and light along portions of all the other boundaries. Thus,
the short but fairly thick fragments, in the vicinity of the overlap of the volume across the
distant rim of the conical depression, are especially effective in clarifying spatial
relationships. They help to advance the lateral limits of the pyramid to a desired degree of
proximity.
However, the less emphatically inscribed tones were, for the most part, needed as
compositional supplements. For without them, once the description of the leading margins
was graphically enriched, an appearance of undeveloped emptiness became evident in the
remainder of the display. This could only be relieved by increasing the amount of descriptive
treatment over the picture as a whole.
It is rather astonishing, of how many materials such scanty pictorial instruments can
remind us. Perhaps even more surprising than the indication of the means of construction in
the cube on PLATE 55, as well as the inverted pyramid and its architectural setting in
PLATE 59, is the simple device employed there for the description of the sky. Here the more
delicately drawn markings, whose arrangement is just sufficiently interwoven with gaps, and
the offsetting of alignments to oppose any suggestion of abutting structural panels, deliver
quite clearly the impression of an atmosphere in perspective, retreating toward a distant
horizon.
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Because forms of the straight plane type may be expressed entirely through their
boundaries, neither the cube nor the pyramid require the lines we read as cracks or seams
between adjoining structural members or, for that matter, any other graphic treatment,
merely to be legible as volumes. But without additional description, the outline of a negative
cone seen from the angle indicated on PLATE 59 would merely run the elliptical path of a
foreshortened circle, It would have no other hint to the depth of a depression than a tiny dot,
adequate only to the task of plotting the location of the recessed point, but hardly capable of
achieving its proper graphic delineation.
If we go back to look once more at the negative cone we saw a good deal earlier on
PLATE 12 of this book, then it becomes immediately apparent how much more clearly we
can read the conical depression in the present drawing, as a result of the far wider variety of
cues assembled throughout the plate. For, the means by which the presentation of the pit on
PLATE 59 is clarified include, in addition to its horizontal divisions, not only the radiating
vertical cuts, and the margins of its intersection with the tip of the inverted pyramid, but also
the overlap across the distant perimeter, as well as the straight and level plane from which
the wall of the depression descends. It is therefore to some extent the lacking diversity in the
character of the signals, and most of all the absence or sparsity of surroundings, that render a
number of the drawings in this treatise harder to identify than they would be in a more
elaborate and varied setting, especially for the unaccustomed eye.
Thus PLATE 59 is one of a small number of illustrations which attempt to show the
feasibility and usefulness of some fairly unconventional methods for the display of volume.
It discards the general isolation of the experiments in this study, for the purpose of casting
certain ones as components in the development of more complex pictorial themes.
The distribution of markings and white space, in the cube of PLATE 55 and the
inverted pyramid on PLATE 59, is largely a compositional arrangement, with a few
descriptive hints to indicate certain structural materials. However, the delineation of the
corners demonstrates a graphic device of at least some basic technical significance. Of the
fairly heavy lines which circumscribe the faces of both these forms, only two at a time do
actually come together at the corners, while the third is always separated from the point of
intersection by a small gap. In the singular case of the leading corner of the pyramid, this has
been closed by a hardly noticeable and rather thin linear fragment, in order to sustain the
path of ascent along the forward margin to the very top.
The practical value of these manipulations, which produce a sharpened definition on
the convex side of a selected angle at each corner, becomes more readily apparent if we go
back near the beginning of the book and observe how the convergence of several heavy
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However, despite this familiar graphic treatment, the rectangular block and the
hemispherical elevation and depression upon it do not exhibit a faithful realistic rendering of
the physical appearance of such a construction. Instead these volumes are expressed through
a relatively free arrangement of tones that is clearly based on a grid of geometric cuts.
Because sharply pointed corners tend to have greater individual prominence than
blunt ones, all the margins of the tonal fields, except those coinciding with the terminating
edges of the various planes, have slightly rounded corners. These corners command less
particular attention, are hence less disruptive, and therefore furnish a more suitable tool for
the expression of surface continuity than the unalleviated angularity of the preliminary
layout of the pattern would have been able to supply
Due to the fact that the elevation in Figure 21 is not a true hemisphere, the drawing is
perhaps the only example in this book of a more convincing negative than positive form.
This deviation from correct geometry on the part of the solid unit on the left lies in the
termination of the ascent of the form before it can achieve an overlap across the distant half
of its perimeter. A genuine hemisphere seen from this angle would hide the far side of the
apparent ellipse of its circumference, by rising from the endpoints of the long diameter to the
full measure of a semicircle. Although the reduction in size of the positive volume has, to a
small degree, resulted in a diminishment of formful solidity, the device delivers a certain
expressive advantage. It provides equal magnitude for both parts of the demonstration, with
the intent that each should capture the same share of the viewer’s regard.
The tonal fields in Figure 21 perform two descriptive functions which in nature are
carried out by the play of light on the surfaces of physical objects. One of these functions
lies in tracing changes in the direction of the different planes after the manner of cast
shadows with sharply cut margins. The other uses an adjustment of the values of the grays
by which the forward face of the rectangular block, the front of the hemisphere on the left
and the back wall of the pit bear darker tones than the rest of the drawing, so that some
suggestion of conventional light and shade remains perceivable in the display.
Because the line of sight in Figure 21 lies at an inclination to the object of regard, it
was perhaps not absolutely essential to supply this hint of common illumination. But Figure
22 is more dependent upon the effects of ordinary lighting, because the perpendicular
direction of regard precludes the essential shift away from perfect symmetrical regularity
that normally assists the viewer in reading the presentation of a form.
In Figure 22 below we find no difference between the positive and the negative unit,
excepting that of a precise reversal of completely identical patterns. This simple device
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suffices to clarify the left-hand demonstration as a conical pit, circumscribed by a positive
rim, and the right-hand one as a conical elevation situated in the center of a depression,
whose visible margin is equal in width to the rim on the left.

Because it is most frequently our experience that the direction of light is downward
from above, at various angles of inclination, it would be easy to explain how we read the
drawing if we were all in agreement that the two conical units are sculptured components of
a vertical wall. But this is apparently not the preferred interpretation, since the display has
left many viewers with the impression that they are looking at two formations on level
ground. This means that any appearance of light, regardless of its actual direction, would
always indicate a source somewhere from above.
We must therefore conclude that, in the absence of other more specific signals, the
top of a presentation reminds us more strongly than any other position of the direction in
which we may seek the high placement of the origin of a light. The fact that almost all
pictorial parts which represent items elevated to some height are found near the top of twodimensional displays must surely reinforce this expectation.
Because of this habit of assessing the direction from which light strikes the surfaces
of forms, we can turn Figure 22 completely upside down and find that the design has
remained precisely the same, for the simple reason that the conical peak on the right, is now
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negative and has shifted to the opposite side, while the former pit on the left has become the
positive cone on the right.
When the drawing is turned ninety degrees sideways in either direction, the question
which of the two units is the positive, and which the negative, form is probably incapable of
settlement, unless we turn for aid to a physical source of illumination such as a lamp. For
example, if this lamp is placed so that the light comes from the left, the upper unit will tend
to read as a conical peak with a recessed rim, and the lower unit as a pit with the rim raised.
Since we shall always regard the white spaces in this drawing – because it is based on a
scheme of illumination – as plane segments whose slopes face a source of light, the result
will naturally be reversed when the lamp is shifted to the right.
Figure 22 also offers a gain of maybe secondary importance in the graphic
delineation of the angles between the two circular units and the horizontal plane from which
one arises and the other descends. To explain this advance, let us go back to PLATE 30,
where we can observe how the strokes which describe level ground seem to slip beneath the
cone-shaped structures. This effect is essentially a product of the basic length-to-end
relationship of the descriptive sequences involved. Traces of a suggestion that the lengths of
one series of strokes overlap the endings of another can sometimes be found in this book
among various volumes whose edges are defined through the length-to-end combination of
adjoining groups of descriptive lines. In Figure 22, however, the insertion of a white interval
brings the straight lines at ground level to a halt before they can give the appearance of
slipping beneath the two circular formations. Thus, the components of the display as a whole
leave us more convincingly with the impression that they represent directional changes on
the exterior of a single mass, rather than separate elements which merely touch one another.
The actual assembly of form components in the cones on PLATE 60 differs
significantly from the construction of Figure 22 only in the elevated rim around the positive
cone. But the character of the description has undergone considerable change, due to the fact
that the flatter angle of light creates cast shadows, which are able to distinguish more clearly
than mere tonal modeling between positive and negative volume. Thus, in PLATE 60, the
shadow which obscures the point in the interior of the pit on the right covers an area whose
shape we could hardly ever associate with the positive counterpart of this form. Therefore
the drawing may be turned upside down without any change in our perception of the unit as
a depression. Whereas on the other side, the shadow thrown by the conical peak preserves
the solidity of the left-hand construction, regardless of the position of the page.
Close observation of a preparatory three-dimensional model assisted in the shaping
and placement of the descriptive components on PLATE 60. But it should be pointed out
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that the concentric circular markings and horizontal lines of the drawing represent,
inevitably, a more substantial departure from the actual appearance of the physical prototype
than the more exact method of a tonal rendering of the theme would have entailed. It is hard
to predict how far a graphic presentation of this subject might be allowed to deviate from the
concept of a faithful realistic copy before it loses its legibility.
But it is fairly certain that sweeping modifications would disintegrate the two
patterns which at present clarify the difference between positive and negative volume. For,
in order to perceive this distinction, the viewer must rely far more upon the light and shade
arrangement of the display than would be necessary if he could orient himself in it by the
different off-center placements of the points of the two conical units as a result of an oblique,
instead of a perpendicular, direction of regard.
At times illumination in the physical world creates a distribution of light and shade
which happens to be atypical of the forms whose surfaces it marks, so that the photographic
record of such a situation may supply entirely the wrong reading. Perhaps the best known
examples for an occurrence of this sort are certain photographs of the moon taken with a
camera angle of ninety degrees to its surface. The craters look like elevated mounds, because
they are revealed through patterns of illumination whose characteristics, contrary to the truth,
suggest the solidity of positive volume, rather than (after the model of the right-hand unit in
PLATE 60) the interiors of a random scattering of pits.
Before the discussion of PLATE 60 may be regarded as complete, the splitting of the
two concentric circles in the center of the pit requires explanation, since it represents a
surprising and perhaps not absolutely necessary detail. The device, however, does supply a
minor advantage, by allowing an increase in the number, and a simultaneous reduction in the
width, of the strokes on the near side of the point. Thus the contrast of the cast shadow
against the white space in the forward interior of the pit is rendered perceivably less
emphatic than its impact upon the blank area in the distant portion of the rim, where it
delineates a very sharp, positive edge.
While PLATE 60 shows considerable realism in the arrangement of its light and
shade, but not in the method by which this disposition of signals is delivered graphically,
Figure 23 below is once again a drawing of conventional tones in which a freely composed
assembly of grays replaces the more faithful factual report of a pattern of illumination.
However, the exceedingly tight control to which this formation of three rectangular
solids has been subjected in Figure 23 is not so much a common descriptive feature as it is
an analytical instrument, intended to remind us that the transition between gray tone and
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accurate to achieve the final delineation. Thus, a tightly controlled presentation like Figure
23 is the product of a sequence of less exactly executed preceding states, whose
shortcomings, however, contained the necessary indications for successive operations of
refinement by which the drawing was eventually able to arrive at the precision of its present
aspect.
Before we conclude our discussion of Figure 23 it should be explained that, although
the curved margins of the gray tones in the drawing are structurally not quite so easily
understood as shape elements would be that are obviously products of specific geometric
cuts, the deviation is only apparent, and does not in any way constitute a violation of correct
geometry. Thus Figure 23, as well as certain previous drawings of the present chapter with
similar descriptive features, is actually a precursor of vastly multiplied compositional
freedoms that will be more fully explored in the following portions of this chapter
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elements involved. Here the lower left and the upper right corners have become sharper, and
the two remaining corners considerably blunter. As a result, the quarter circles on the inside
of each of the acute angles have been transformed into rather close, and those in the obtuse
angles into wider and more shallow, curves,
The ellipse which is the product of this perspective shift was here, of course, worked
out by seeking a path for it across the partitions of the second grid that corresponds exactly
to the position of the circle in the first. However, this detailed plotting is rarely required. It
had no part, for instance, in the transfer of the two small quarter-circular fragments in the
bottom corners. It is actually not so easy to go very far wrong in determining the appropriate
turns for such curves, once we have found their points of tangency on the legs of the angles
whose inside spaces they traverse. Thus the transposition of the completed circle could have
been about as accurately accomplished without the guidance of the grids, because the ellipse
of the second drawing has to run a predetermined and almost invariable course to merge
smoothly in the middle of each side with the boundary of the apparent trapezoid that
circumscribes it.
The black shape in the third square at the top consists of a big quarter-circular curve
and the full length of the legs of the angle which contains it. This is quite simply an
enlargement of the black fragments of the first drawing at top left of this plate. Such areas, in
a variety of sizes, furnish the fundamental descriptive components for the demonstration
immediately below. In addition, the last square at the right of the top row asserts the
possibility of using the out-curved counter shape instead, and suggests by way of three
additional quarter circles how far, if we so choose, the black might be allowed to spread
without sacrificing the impression of curved shaping.
The three visible faces of a flattened cube to the left of the second row on PLATE 61
exhibit together a pattern of shapes based largely on a combination of quarter-circular arcs.
Their terminals adjoin with the endpoints of the legs of right angles that are included solely
for the purpose of indicating the length and radial size of each of these curves.
The perspective cube to the right in the middle row is not altogether the result of a
purely mechanical transcription of the flattened prototype. Several of the curves were
slightly altered to achieve smoother turns. And the right-hand bottom and distant top
margins were strengthened by the use of a fairly heavy outline. By these manipulations it
was possible to deliver the visual predominance of the increased sharpness of the edges at
the corners of the cube over the more gentle flow of contours within the area of the three
sides.

90

The Formulation of a Graphic Language
Figure 25 above tries to explain how the parts of a shape can all be retained while
they are altered to fit any given surface area. Here the grid of dotted lines in the upper righthand drawing supplies only the directional indications required to establish the slant of the
short, solidly drawn guidelines that control the geometric character of the curves.
Their placement, however, in the process of their transfer from the flat display on the
left, is purely an expression of compositional judgment. During the transfer operation, all the
curves were regarded as combinations of quarter-circular elements that, one at a time, were
easy to draw. But together – though quite correctly presented – they produced a rather too
mechanically cut spherical segment.
The correction for this defect was undertaken in the composed final display at the
bottom of the figure. This brings back to us some of the undulating character of the original
shape in the upper left, while retaining the more space-embracing appearance of the outline
drawing on the right.
Apart from the desirability of maintaining good contrasts along the edges of forms
like the cubes of the last two plates discussed, PLATES 61 and 62, there are evidently
almost no restrictions to diminish an artist’s opportunity for creating compositional
arrangements that he may apply to the tasks of volume presentation. We should now add to
the demonstrations already given some technical information that may be practical to have
when we wish to exercise this newly gained freedom of expression.
Some examination of the sphere on PLATE 62 will reveal that the two upper arms of
the white shape overlying its surface have each an added detail that was not included in the
model from which the area was derived. The reason why such additions are possible without
sacrificing the structural correctness of the drawing lies in the fact that, once we have
learned, through the technique of grid construction, how the parts of shape – namely,
horizontals, verticals, obliques and curves – behave on the exteriors of various solids, they
will no longer require any preparatory flattening before we can put them to use.
Of the two cones in Figure 26 on the following page, whose surface patterns were
composed directly, that is, without preliminary leveling, the first on the left is more easily
recognizable for the inexperienced viewer. This is because it is obviously the product of
generally familiar geometric cuts. The second cone on the right was spontaneously identified
only by persons who were otherwise acquainted with the author’s work
Because a number of experimental studies have disclosed that certain modes of
presentation become considerably more legible when the objects they describe are attended
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by surroundings, a drawing such as the right-hand cone in Figure 26, could probably serve a
wider variety of pictorial purposes than its present isolated situation seems to indicate. For
example, the addition of a single item to this view of a cone, namely a modest cylindrical
base, was at times sufficient to clarify the form, revealing it as the peaked roof of a small
turret.
After the fortunate outcome of such experiments as the cube and sphere on PLATE
62, it was a somewhat sobering surprise to find that the textured segment which shares the
page with them does not state the continuity of the pattern across the intermittent blank
spaces altogether convincingly. For, this outline presentation, of a pattern of contiguous
cubes that compose the cast of a substantially straight plane, delivers perhaps more nearly
the impression of a broken object, than a set of signals capable of leading us toward a mental
filling of gaps,
The reason for this failure lies in an oversight. The author forgot that, although the
black areas of the sphere and cube express the same physical substance as the white portions,
they do not insist that the surfaces of these two forms are completely covered with black.
These are two very distinct pictorial functions. One is the mere indication of the geometric
character of a volume. The other is the inducement to a spontaneous acceptance of fragments
of a certain surface constitution as cues for the appearance of entire objects. The error,
therefore, of supposing that this latter goal could be expressed through the single pictorial
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The cylinder on the right beside it shows an accumulation of geometric cuts which
cover its walls with verticals and horizontals and, by means of the diagonals of the resulting
squares, with two intersecting sets of fairly open parallel spirals.
The six squares in the center of the second row beneath show the types of geometric
grating this cylinder is able to supply. Of these, the three surrounding cylinders show how
grids of fundamentally different character have been employed, to demonstrate how widely
we may vary the transformation of a single shape on the surface of precisely the same
volume, solely through changes in grid construction.
These examples demonstrate already a good deal of the considerable freedom we can
exercise in the selection of geometric gratings. And the number of different ones that might
have been applied to the cylindrical segments in the top half of PLATE 63 is probably
unlimited.
But, in order to be useful as a method for gaining access to the geometric properties
of a solid, it is not necessary that the divisions of a grid be always repeated at precisely
regular intervals; nor is it required that they should be limited to serve solely in the display
of previously conceived forms. The shape at the foot of the plate represents structurally a
more marked departure from the model in the upper left than the other experiments on the
page, because it owes its flowing margins not to a solid whose character was closely
specified in advance, but to an extremely flexible grid whose alignments composed only
incidentally the surface of some sort of volume. Its primary virtue was that it could be used
as a kind of elastic netting capable of stretching simultaneously in all directions.
Because the two semi-cylindrical segments in the second row of PLATE 63 include
the transformation of vertical, horizontal, oblique, and curved components, they are able to
demonstrate, without the assistance of other illustrations, the behavior of every element of
shape on the surface of a volume. They furnish thereby a model for the relationship between
detail and mass that is more compact and hence probably more practical than the use of a
more complex study like the anatomy of the human body, which I ponder in this context.
In the chapter A Family of Forms we saw also, besides closely related and pictorially
compatible modes of surface treatment, some initial studies of a structurally more advanced
nature than the frequent offerings of simple basic solids – Plates 37 and 38. These drawings
were the product of an effort to clarify important problems of volume construction, for the
purpose of fashioning a tool that should prove reliable in dealing with geometric difficulties
of all sorts.
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The combined result of this earlier geometric analysis and the demonstrations of
PLATES 61, 62, 63, along with the figure illustrations attending them, is the fact that we
have forged, and now hold in hand, an instrument capable of expressing not only all forms,
but all forms in all possible ways.
In the physical world we can observe such a vast variety of surface designs almost
nowhere else but on the highly polished exteriors of metal objects, whose mirror gleam gives
back reflections of every kind of environment as structural segments of their geometric
substance.

Technique and Mastery

Once an artist has learned that there are no technical limits to impede his striving for
all sorts of pictorial effects, good judgment ought to prevail, and protect him from trying to
lodge everything he knows within the confines of a single presentation. This manner of
excess does not tend to seize control of an artist’s production so long as the struggle for
possession of the technical means that will serve him in the unfolding of his visual intentions
precludes ostentation. And once his skills have fully matured, he will have gained an
enviable advantage, namely the ability to match the results of his labors almost exactly to the
images in his mind. The force and purity of classical expression lie in this capacity of each
aesthetic part to fulfill essential functions, without distracting elaborations.
But a newly achieved technical mastery is not employed to repeat endlessly and
unchangingly the images for whose benefit it was initially developed, without a growing
indifference on the part of a creative personality toward his increasingly mechanical output
and, from gradual disuse, a simultaneous retrogression in his ability and resourcefulness to
cope with pictorial difficulties.
Thus the student of art who continues to return to the possibly very limited mode of
his first exposure to pictorial activity will, in the end, know less than he did while he was
learning, or less at any rate than he was at least sporadically aware of during the period of his
beginning struggles. Only when his experience has enlarged so far that it provides him with
a fundamental overview over the whole realm of visual causes and effects can an artist safely
specialize in a more restricted and personal imagery. For, with this perspective securely
established, he will come into the possession of at least two significant gains.
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One, his concentration on pictorial themes of a rather specialized emphasis has
access to a wider scope of insights for the task of perfecting the expressive force of his
production, and so can more easily escape the dangers of stagnation. And two, a substantial
store of gradually accumulated basic knowledge, which derives its value from the great
range over which it is applicable to use, allows certain of the more negligible details of his
reservoir of trade secrets to slip without penalty from an artist’s mind. This is because his
experience supplies him with a more reliable instrument than mere memory, namely, the
ability to retrieve through reconstruction fragments of information he no longer happens to
remember.
It is for these reasons a far more favorable sign for an artist to follow the natural
inclination to spread his wings and seek new tasks for his proficiency. But if he attempts to
do this by using every picture as a pretext for putting his technical omnipotence on view, the
groundless perversion of mechanical means into the ultimate ends of picture making could
create a rather absurd pictorial outcome.
Although technical attainments are lacking in self-sufficient import, they are of
course essential because of what they help us to accomplish; and they render possibly their
most significant service by gradually giving rise to mental images that far surpass the more
earth-bound purposes for which they were at first perfected. To use skills with ostentation is
therefore to use them for less than they can achieve. But, if we employ them with proper
regard for their instrumental meaning, they can deliver to us visions of undreamed of worlds.
Apart from a certain staleness that may be the product of prolonged periods of
overwork, artistic stagnation results probably most often from the premature and excessive
confidence an artist may place in the habitual operational devices he employs when he
constructs his pictures. Thus, if a creative personality is taken unawares by his inability to
give his work all the power of his love and to aim with tireless persistence at its heightened
presentational refinement and persuasiveness, the reason may be that he rather seeks to love
and celebrate himself as one who produces works of art with brilliant ease.
An artist, therefore, who strives to shine by using his pictures as servants to his selfaggrandizement will gradually become unaccustomed to the exercise of his perceptual
judgment and hence grow less thoughtful, and increasingly indifferent, toward the intrinsic
value of his creative efforts. Under the pressure of this manner of neglect, works of art
become ultimately incapable of performing any further service for the artist who produced
them, other than to confront him, at the climax of his uneasiness and boredom, with the
conclusive evidence of his total failure. And at last he is himself compelled to acknowledge
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that he is no longer able to find the pleasure of a satisfied participant in the substance of his
own production.
An artist who has not yet perfected his mode of pictorial operation, and is therefore
not yet a master of his own aesthetic realm, will most likely have to wage tenacious struggles
with the problems of each individual work in order to achieve a favorable outcome. So, the
discerning sharpness of his eye will either improve with each creative effort, or it will
steadily deteriorate from his general neglect and self-serving assessment of the artistic merits
of his performance.
This means that the deterioration we are here discussing is probably a far more
damaging circumstance than the temporary and rather negligible decline of an artist’s powers
which would result from his being merely somewhat out of training at a certain time. For,
the uncritical and premature attempt on an artist’s part to repeat his earlier pictorial success
without the strain of continued concentration does not cause his capacity for visual appraisal
to remain simply passive and lie fallow without further consequences. It will instead
actively pervert the judgment of his eyes by putting this in service to pronounce works
excellent that are, in reality, demonstrably inferior.
Thus it is the master of his art alone who can handle difficulties in the compositional
fabric of his pictures with apparently casual facility, while actually neither neglecting nor
abusing his creative powers. To insist, therefore, that a performer at the peak of his creative
prowess should at all cost avoid sustained repetition in his manner of pictorial operation and
seek additional improvement, in the same way as a novice, would be essentially a pious
platitude, rather than realistic good advice. For, the repetition of a presentational style in
numerous examples of his work, with sometimes only minor variations in pictorial content,
is really no impediment to the appreciation of a discerning viewer. This is because, at the
height of his creative development, an artist can, with the precision of his maximally
sharpened powers of visual appraisal, furnish nearly always a superior product that will
consistently deserve the admiration of his audience.
Thus, the repeated use of a specific method of pictorial expression is of itself neither
good nor bad, and can be an effective way of demonstrating the possibilities of a certain
presentational style in the delineation of a variety of thematic concentrations. And the merits
of a repetition are really determined by the inherent worth of the thing repeated and its
suitability for wider distribution. This means that repetition, just like other forms of work,
must deliver a good product, whose essential property in art is the ability to furnish us, in
larger numbers and more frequently, with access to a visual opportunity of surpassing
excellence.
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The performer, therefore, who has found himself by gaining mastery over his chosen
aesthetic realm will probably make his progress from then on far less on account of any
further refinements in his mode of pictorial expression than by improving the efficiency of
his operational procedures. In this way the floodgates of his productivity can open and
spread his most splendid visions before a world that may, if fortune smiles, attribute a fair
value to its opportunity of participating in them.

More on Leaving Out

On PLATE 63, due to the grid patterns and black shape elements, the boundaries are
not the most prominent features of the cylinder and cylindrical segments. However, the
attempt to bring to bear on them the insights we gained in the earlier chapter, The Art of
Leaving Out, from the study of Figure 20 was quite deliberate.
Compared to the more primitive cylinder at the beginning of this book in Figure 1,
for example, the sole modification in this plate, so far as outline is concerned, lies in an
overall left-hand widening of the line and its special emphasis on the tight turn to the left of
each upper margin.
As opposed to Figure 20, the outline treatment of the four cylindrical units on
PLATE 63 appears so ordinary not only because the many facets of the hexagonal pyramids
are necessarily more complex as a graphic array, but also because the outline lacks the
considerable decorative appeal of the openings that we find at nearly all the cross points in
Figure 20.
The little cubes in the textured segment at the foot of PLATE 62 represent possibly
the simplest method for reacting, through a variation in the width of line, to distinctions
among composite edges in respect to their characteristic significance and spatial proximity.
The two basic calibers of weight in the outline deliver a sufficient graphic refinement to
furnish the impression of a more perfect spatial differentiation in each unit than the drawing
actually performs. However, the fine and heavy lines together become only a little more
delicate in their adaptation to the receding perspective of the large overall plane, even though
their relationship to one another tends to remain fairly constant throughout the whole range
of the pattern.
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In fact, so long as the purely geometric character of a presentation is capable of
sustaining the illusion of considerable distance, such a very limited combination of no more
than two basic grades of linear width would require, in the repetition for various degrees of
spatial depth, changes in strength only to account for very major differences of near and far,
in order to put a convincing panorama of vast pictorial spaces on display.
However, if we desire an outline which distinguishes more sensitively between
proximity and distance, then it should probably be handled, somewhat as we find it in Figure
23, by tapering several of the heavier strokes to a very thin ending, in order to maintain a
sharp point and control the amount of black at the leading corners. The simplicity in the
assortment of the lines at the foot of PLATE 62 and the taperings on Fig, 23 have the same
functional aims as the gaps in Figure 20, namely, a precise delineation of the essential
character of the volumes involved, together with at least the implication of proper spatial
distinctions in the delivery of their parts.
Therefore, it makes very little difference in principle whether an outline exhibits
openings or performs the circumscription of the limits of a solid in an entirely gapless way.
But, since the openings were able to add a considerable decorative appeal to the hexagonal
pyramids of Figure 20, it appeared desirable to use them again on PLATE 64. There, an
unadorned economy of sheer outline seemed likely to impose a more spartan aspect upon the
page than the technical nature of the experiments it demonstrates appeared to justify.
PLATE 64 illustrates chiefly the outline treatment of solids with curved surfaces and
the practical advantage of using changes in the weight of line. These variations can suggest
not only the general asymmetrical distribution of dark and light that we are apt to find on the
exteriors of most objects in the environment, but also can indicate, through a marked
increase in width, the specific location of the shade side of each form on the page. Here the
two rectangular blocks and the cylinder between them could have been rendered at least
recognizable by the arrangement of their structural components. But the remaining volumes
on the page depend heavily, for their spontaneous identification, upon the fact that changes
in the thickness of the outline can perform as cues to a source of illumination,
Fluctuation in the width of the boundary might not have sufficed, however, to secure
the legibility of the hemispherical depression at the foot of the plate without the assistance of
its positive counterpart on the right. This form, due to the combination of the leading half of
its foreshortened perimeter and the semicircular arc arising from it, is somewhat more
explicit. No doubt, if the elevation on the right were a cylinder, we should perceive on the
left a cylindrical, instead of a spherical, pit. Its elliptical outline, with the positive unit on the
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other side hidden altogether, might even be seen as a circular cutout in the ceiling of a rather
shallow box.
The two cones at the top of PLATE 64 probably deserve further comment, because
they are offered in terms of an absolute minimum of descriptive means, and may therefore
not be equally intelligible to all viewers. The single connecting stroke from the
circumference to the point on the shade side of each of the two units might, to improve the
legibility of the display, be augmented by a second more delicate marking which would
return again to the perimeter on the opposite side. Such a second linear connection between
tip and circumference would probably deliver a more desirable variant for the presentation of
the two cones in the event that a draftsman elected to permit no gaps in the outline
whatsoever. For, the opening in the boundaries of the conical pit and peak on PLATE 64 is,
in view of the free-standing stroke inside the perimeter of each of the two units, an
indispensable inclusion to preserve the visual congruity of the display.
The locations of the gaps in the delineation of the volumes on this page are of course
far from arbitrary and mark, in the case of the two rectangular blocks, the cones, and the
cylinder, significant positions along the boundaries of these forms. The rectangular corners
gap where the margins of the blocks converge. The circumference of the cones indicates the
places from which each of the two single strokes begins its straight path to the point. And
finally, the cylinder gaps right after and just before the merging of the outline of the wall
with its circular top.
Because it was not possible to find positions of similar characteristic importance in
the sphere and in the two hemispherical units at the foot of the plate, we cannot be certain
that the best choice for the placement of the opening was made in each of the three forms.
However, we can distinguish, in the limits circumscribing them, between predominantly
heavier and lighter halves. The result in each case is that we find the gap situated at one of
the two points where the more narrow portion may be said to end and the wider to begin.
The fact that the lowermost of the two positions in question was selected each time to
furnish the opening is not based on the structural character of the three forms, but constitutes
rather a visual preference which is the product of a purely compositional experimentation.
Although within the framework of this study it will not be feasible to do justice to the
full measure of the opportunities we have gained, we can by way of a few examples offer at
least a hint of the vastness of the expressive realm that has now become available. Neither
the sphere on PLATE 65 nor the head on PLATE 66 require detailed explanations in writing.
The two drawings simply show compositional arrangements of pictorial parts that have a
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sufficiently clear geometric character to provide the necessary cues to the molding of the
surfaces they cover.
Perhaps the only remarkable technical development lies in the small lengths of dotted
line at the circumference of the sphere, which give the illusion of completing the tight turns
of their foreshortened circular course. They achieve this by slipping, more convincingly than
a set of exclusively solid lines might have been able to, behind and around the outer
boundary of the form.
In addition, the head of PLATE 66 deserves possibly some of our attention for the
mode of its description. This rests nearly altogether on the use of lines as the unfinished
margins of structural components whose boundaries, alone and without recourse to
impainted black, accomplish the expression of all parts of the form.
On PLATE 67 only the swelling foreground and, to some extent, the nearest of the
tumbled boulders, have graphic properties similar to those on view in the previous
illustration. However, as the landscape recedes, the markings do not merely become a little
heavier and more numerous, but in the final row they run also a completely gapless course
over the surfaces of the stones and the intermittently visible fragments of the distant plane
beyond.
The problem of the continuously curving surface with its mounds and intervening
valleys has been fairly often repeated in this book. It seemed to the author that, of all his
more basic experiments with the expression of volume, it was always this one which offered,
regardless of the specific presentational method employed, the most liberal scope for the
growing abilities of a designer. And it posed graphically the most demanding task because,
ultimately, the elevations and depressions had to emerge without the delineative assistance
of clearly visible outer boundaries.
PLATE 68 offers the final version for this theme. It was prepared by a grid that
consisted essentially of construction guides running lengthwise, through the valleys and over
the mounds, and of linear arcs similar (except for the absence of any variation in thickness)
to those we saw earlier in the left-hand drawing at the foot of PLATE 37. The clusters of
small stroke fragments in the valleys, together with the considerable amount of white space
interposed repeatedly between them, are able to remind us quite convincingly of a rippling
and foaming current. Waters seemingly run along banks of land and around some sort of
island in the center. The elevated forms stand out by reason of the much larger black areas
describing them. While every part of this impression will perhaps not come through with an
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equally persuasive force at all times, the illusion of some kind of rapid motion through the
recessed portions of the display can probably be confirmed by almost any beholder.
These last four plates are certainly no more than samples, which cannot begin to
cover the full extent of the compositional possibilities we have gained for the function of
expressing vo1ume. Of course, there can be compelling reasons for showing neither form
nor space, and hence for a flattening of the pictorial panorama. For example, take the
aesthetic congruity between a two-dimensional surface and the visual arrangement upon it.
Or again, the desire to isolate problems of composition from other pictorial difficulties, in
order to subject them to more intensive scrutiny and study.
But the author believes that the combined weight of the demonstrations in this
chapter supplies a conclusive proof. Insofar as the abandonment of volume and space in a
large amount of twentieth century art was aimed at the purpose of finding access to an
otherwise presumably unattainable freedom of composition, the deprivation constitutes an
altogether needless sacrifice.
Incidentally, the principles we have illustrated by the means of black and white alone
remain essentially unchanged in the craft of painting. For, although color can achieve very
different results in terms of the overall visual appeal and emotional impact of a display, the
transformation of all sorts of shape combinations into geometric signals will, for the most
part, hold good as a method of volume presentation, regardless of the specific local colors
that cover the components of an object.
To paint Black the shapes which signal us the Character of Forms is to also set in
place their precise and equally well made Counterpart-Voids. Thus we learn one of the
simplest and most useful of all the Arts of Leaving Out. Figure 24 may be my easiest to look
at sample of this efficient understanding.

The Problem of Movement

PLATE 68 represents not only a display of the powers of expression we have
achieved, but it also raises a new question, the problem of movement. Pictorially we speak
of movement, or employ certain other words that are attended by a sense of motion such as
“recede” and “advance,” although no moving objects may actually be shown. For instance,
we may remark the boulders on PLATE 67 as going back into the distance and nearly all the
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lines which describe them as running a strongly curved course, despite the fact that each of
these items is clearly understood to be perfectly stationary.
Perhaps we can explain this by taking the position that the viewing of an object can,
among several other things, also be regarded as a form of visual inquiry about its properties
and its relation to its setting, The composite parts of such visual questionings are naturally
inspired by the geometric and mental station point of the viewer, as well as by the
appearance of the things he looks at. And verbal formulations for this manner of inquiry
would probably reveal countless variations and complexities. But, for the purpose of asking
questions that have a bearing on the presence or absence of a sense of motion, we shall try to
be much briefer.
For example, the queries “Whereto?” “From where?” or “Whence?” require answers
that include a verb of motion, whereas an inquiry after the location of a fixed point does not,
If, therefore, the quality of one’s visual examination can be more readily characterized by the
question “Where?” than by “Whence?” or “Whereto?” no connotation of movement will be
present in the awareness of what one has been able to see, which of course constitutes the
reply. Thus, “Where is the book?” can be answered with: “The book is on the desk.”
Buildings, however, may be described as to some height, and streets as north to south, when
our visual probings of them are closer in substance to the queries “Whereto?” and “From
where-to-where?” than to the meaning of “Where?” and therefore demand answers that
contain a verb of movement.
Streets and buildings are very frequently indeed of such a size that we are only able
to grasp them visually through progressive changes in the line of sight, in other words, by
tracking them with our eyes to their farthest perceivable limits. Thus our sense of sight
performs the same action in front of certain stationary structures as it does when we are
looking at an actually moving object such as a car driving by or a running person. And it
seems perfectly reasonable to suppose that because of this we speak at times of such settled
things as streets and buildings in the vocabulary of motion. We may reason further that the
landscape on PLATE 67 can be described in terms of movement, namely as boulders
retreating into distance, purely because the drawing reminds us of similar scenes in nature,
whose full visual comprehension required the same mode of optical behavior as that we
normally employ to follow objects in motion.
However well-founded these conclusions apparently are, they can only be applied
with caution. Many objects in the environment which require no marked shifting of the eyes
in order to be fully perceived, and numerous pictorial elements which do not actually remind
us of objects that demand this shifting, are nevertheless frequently described through the use
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of verbs of movement. This can mean either that a memory of things we have seen in motion
may be aroused in us, without any conscious recognition on our part of the precise source or
prototype for this association. Or else, that the descriptive use of a vocabulary of movement,
where no movement physically or graphically exists, is indeed, as we have contemplated
above, the result of our visual inquiry after the characteristic dimensions of what we see in
the real and the pictorial worlds.
Which of these two functions is actually responsible for the fact that we discern a
visual flow in things that neither have nor represent motion, or whether each of them applies
to a separate category of circumstances, or again, whether they perhaps collaborate and
reinforce each other, can probably be determined only through careful laboratory testing.
And it may turn out that the latent memory of our optical behavior before objects in motion
is also the perceptual origin of that mode of visual questioning which brings us the
convenience of speech by which we are able to say, “a line runs from here to there,” instead
of “a line is from here to there.”
But whether we shall ever be able to settle the question of the associative derivations
for this suggestion of kinship between the appearance of certain stationary things and actual
manifestations of movement is not nearly so important as the truth that, whatever the cause,
we can both physically and pictorially perceive direction without the presence of any kind of
motion. And the reason why it may be profitable for us to study this phenomenon of
motionless visual drift lies in the fact that we can learn to control the direction of its flow by
graphic means. We will thus be able to add a serviceable tool to our repertory of pictorial
expedients.
For example, the early PLATE 4 as well as PLATE 67 show each an emphatically
receding arrangement whose climax occurs where the elements of ground and sky come
together. Here we can clearly see that the progressive widening of the lines toward the
horizon, far from flattening the drawing, supports, by reason of its fairly precise gradation,
quite forcefully the impression of deep space. This should not surprise us, since both eye and
camera have the ability to concentrate on distant objects while keeping near ones out of
focus.
Although a backward increase in descriptive weight may, instead of doing damage,
actually render a service to the development of pictorial space, its presence is in no way
essential or required to achieve this result. Thus the recession of the continuously curving
surface on PLATE 32, whose description, in accordance with our common understanding of
atmosphere, grows progressively more delicate as it retreats, is, of course, no less
convincing, though perhaps somewhat less emphatic than that of PLATES 4 and 67.
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When the sky strips and horizon lines are covered, PLATES 32 and 67 lose some of
their panoramic depth. Under the same treatment, the impression of distance on PLATE 4 –
owing perhaps to the very rapid rate in the perspective convergence of its components –
seems to suffer only minimal damage. But the visual drift of the forms toward a hidden point
of intersection remains substantially unimpaired in all three drawings, because the
convergence of any set of pictorial elements inspires always a pursuit after some significant
manifestation in the direction of their progress toward one another.
Perspective convergence, however, does not always possess the strongest optical
attraction within the fabric of a presentation. For instance in all the volumes on PLATE 9,
the form-building forward margins which mark the adjoining of the various surfaces have
greater characteristic significance than the recession of the individual planes that compose
them. Thus we see each of these forms as advancing toward, rather than retreating from, the
viewer, The same holds true for the positive cone on PLATE l4, in which the nonperspective convergence of all parts had to be clearly aimed upward and outward from the
page in order to achieve an emphatic peak. Also, in the rectangular solid of Figure 6 we can
observe this forward thrust. In this case it takes place in the direction of the greatest contrasts
along the leading edges of the form.
Because of its considerably lighter overall color, we are more inclined in Figure 6
than, let us say, in the cube of PLATE 9, to isolate the upper surface of the volume. We read
it by itself, and not in context with the others, as a receding plane. This means we can
perceive a visual flow toward the wide endings of the strokes that cover it.
To state our gains in summary, we are now able to say this. Without an actual
illusion of movement, and apart from the instrument of perspective diminution, we can set a
visual current in motion and control its direction, through innumerable modes of joining and
convergence, once we have become aware that the flow will usually run toward the locus of
the conjunction.
Pictorial components of characteristic significance, or conspicuous and sudden
changes of pace (such as emphatic contrasts of dark and light, or meetings between ground
and sky at a horizon), both tend to attract a flow of visual parts toward the positions they
occupy within a presentation. Also, excepting various displays which suggest the growing
faintness of atmospheric perspective, gradations will normally produce a perceptual drift
toward the more weighty and visible members of their progression.
Because there are so many possibilities to set a perceptual current in motion, several
of these devices may be present within a single picture, so that the one most emphatically
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expressed will tend to dominate the others and determine the direction or visual flow. This is
the reason why on PLATE 6, for example, the simple expedient of joining a pair of large
textured planes made it possible to convert two individual recessions into a concerted
forward thrust along the entire length of a sharp leading edge. And, although the pyramidal
units seem to issue forth from some remote origin in space instead of going back into its
depth, it appears that the impression of distance in each of the two major surfaces has
remained essentially unimpaired.
While it is at times possible to recognize and remember the patterns of movement our
eyes are required to perform, for the purpose of achieving access to the full measure of large
physical objects, it is considerably harder to render an account of our visual wanderings
across the fabric of a pictorial display. Normally we try to look at it from such a distance that
we can see it, though perhaps not literally all at once, still without the necessity of
emphatically conscious shifts of focus on our part. We are therefore able to describe our
impression of the course of a visual current more readily and more accurately than we can
report the placement and sequence of the repeated optical attentions by which the
components of this impression were initially assembled.
Thus it is unfortunate that so many artists yield to a temptation to assert that the eye
of the beholder will move from one more or less arbitrarily determined compositional part to
another, from here to there. They do so at times altogether without support from the sensory
impact of the display in question, and often also without any reference to the fact that we
have today a useful and fairly precise mechanical technique for tracking the viewer’s scanpath over the contents of a pictorial presentation.
Actually, for our purposes it is far less important to know the exact sequence of our
optical concentrations than it is to assess correctly the total effect resulting from their mental
integration. Only from time to time may this overall effect include a perceptual current
whose progress agrees with the course we had to pursue in order to collect the signals
required for its identification.
And it is also entirely possible for the traces of direction in the components of a
picture to remain so faint that they either cannot be correctly observed at all, or that any
emphasis upon the course of their flow would constitute a considerable error of
interpretation, namely that of giving prominent description to one of the least characteristic
and most insignificant properties of a pictorial effort.
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It is probably possible to give a more precisely detailed account for the causes of the
sense of movement in the valleys of PLATE 68 than to ascribe the effect simply to the
circumstance that the delineation reminds us of the speed of rushing water.
In part, of course, this effect of swiftness is due to a considerable amount of parallel
repetition in the stroke fragments, which thus begin to resemble the speed lines we are
accustomed to regard as the principal graphic means for expressing motion.
While the varied clustering of the markings in the valleys suggests the streaks and
ripples and, at the intersections of the channels, even the whirling of a current, it also
contributes a definite direction to the prevailing sense of movement. For the black fragments
do not merely run lengthwise through the depth of the valleys, but they are also parts of
loosely assembled groups, whose margins traverse the stream bed crosswise from one
elevation to another.
Excepting the accumulations of strokes at each of the three intersections, these
clusters of markings suggest curved transverse alignments whose arcs are always convex on
the right and concave to the left. Because of the frequent interposition of blank spaces, and
due to repeated elements of linkage with the description of the mounds, these contours are of
course never quite fully drawn and hence only vaguely visible. But if the shapes implied by
the various groups of stroke fragments were completely revealed, they would show
unbroken, out-curved boundaries on the right and a sharply pointed projection at either end
of the concave margins toward the left.
This swept-back appearance essentially characterizes also the silhouettes of
numerous animate and manmade objects that are designed for rapid movement through
either air or water, whose forward outlines tend to be smooth and economical while their
trailing edges are frequently furnished with varying degrees of angularity. It is therefore not
surprising that we perceive the flow of the stroke clusters in the depressions of PLATE 68 as
a current which runs from left to right. And the fact that this movement is opposed by a
single conflicting curve just beneath the lower left intersection of the channels cannot
appreciably damage our impression of the dominant direction of the stream.
The sense of movement in the valleys of PLATE 68 is merely the incidental result of
our human inclination to pursue pictorial hints and venture a reading if we can find at least
incipient support for it in the fabric of a display. However, PLATE 69 constitutes, of course,
a deliberate attempt to express motion. But, as we become aware of the completeness of the
description of the two spheres and the weight and the density of repetition in the blur lines of
motion behind them, we begin to understand that the abundant interspersion of white spaces
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in the valleys of PLATE 68 may have greater perceptual import than the purely associative
one of reminding us of the color of foaming waters.
For it is possible that this interspacing with white is in more than one way
significantly involved in delivering the impression of great speed. One reason is that in
nature the image of actually racing water would probably have to be assembled in a rapid
succession of sweeping attentions. And the gaps of white space in the depressions of PLATE
68 force upon us a similar mode of optical behavior for gathering the rather widely scattered
cues we require in order to read a plausible meaning into the delineation of the valleys.
This may become somewhat clearer if we turn once more to PLATE 67 and observe
carefully our own responses to the sense of direction in the drawing. That is to say, if we
notice not only the over-all retreat of the visual flow, but also the fact that, despite the total
absence of any real illusion of movement, the composition displays perceivable differences
in speed. For, the sparsely described foreground is probably very quickly assimilated by the
sense of sight. It has a much more rapid visual current than the more densely marked
boulders in the distance, upon which our attention seems to linger for a considerable time.
The other reason why the frequent interposition of rather large gaps in the description
of the valleys on PLATE 68 delivers such a strong impression of speed lies probably in the
fact that we have learned to associate the increased rapidity of the movement of a form with
a growing visual dissolution of its substance. The depressions of the illustration seem
perhaps so filled with the illusion of motion because the intermittent and somewhat
fragmentary distribution of small clusters of markings produces a far less substantial
appearance than we might perceive in a heavier and more nearly gapless mode of
delineation.
Although the blur of the speed lines trailing after the two spheres on PLATE 69 is a
familiar pictorial convention, we hardly ever have a chance to observe it as a physical
phenomenon in objects whose path of motion follows a straight line. The association of this
fundamental graphic device, whose various customary patterns stand for successive optical
retentions of the image of a form, with properties made visible only during motion, must
therefore be traceable to an experiential origin other than the one implied by this illustration.
E. H. Gombrich’s splendid book Art and Illusion which, like a horn of plenty,
spreads its visual abundance before the reader, supplies probably the best available
explanation for this inference by pointing out, through the example of the faithful rendering
of a spinning wheel in action as a detail in a painting by Velazquez, that an object in rapid
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rotation will actually show the blurring streaks of motion we have since come to accept as
the proper graphic instrument for expressing also the speed of linear movement.
Rotation, and also the rapid to-and-fro we sometimes observe in the working
components of certain machines, provide us with a sufficient quantity of afterimages to
render such movements perceivable as uninterrupted streaks. Their action is restricted to a
relatively small space that we can easily keep in view without shifting our direction of
regard. We can learn from movements of this sort, which are sustained within the confines of
a given area, that the blur passage made up of the accumulated afterimages of a form is
always the optical product of motion. It cannot, therefore, be pictorially employed in front,
but only in the wake, of a moving object whose delineation is intended to convey the
impression of an action that covers a considerable distance at great speed.
We have no difficulty, for this reason, to discern the opposite directions in the
movement of the two spheres on PLATE 69. But, in order to gain the full measure of the
advantages the illustration may be able to furnish, it will be desirable to examine more
precisely what is actually happening. We all know, by rational conclusion as well as by
experience, that afterimages grow weaker with elapsing time. So we can easily understand
that the fading blur passages of motion seen on the plate occupy a sequence of positions in
space which the two spheres have crossed only moments ago. And their fully rendered forms
mark the extreme forward point of their flight path at a given fleeting instant.
Our natural tendency is to read the current of a visual display – which may or may
not contain the deliberate illusion of movement – as a flow in the direction of the increasing
weight and visibility of a graphic arrangement. This reaction is perhaps not just – for lack of
reasonable alternative interpretations – a fixed audience response that the artist can always
conveniently rely upon. Rather it is the product of definite associations with our own
experience at observing, and our own habits of contemplating, the phenomenon of
movement in the physical world.
While the blur streaks we can observe during the rapid rotation of a physical object
are an obvious indication for its particular class of action, they do not necessarily constitute
such a reliable cue to the direction of the movement as they do to its speed. In so far as we
can ascertain the direction of a sustained and rapid rotary motion, this ability is probably due
to various slight irregularities we may perceive in the behavior of a spinning object whose
repeated tremors can only be observed in their sequence across a span of time. But these are
not amenable to the kind of faithful descriptive duplication that would be able to represent a
single moment of the action but gives nothing of the minimal duration we require to make a
proper assessment of its direction.
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When the object which rotates is very perfectly engineered, such as the propeller of
an aircraft, and runs also at great speed, there may be no reliable signal of any sort by which
we can recognize the direction of its turns. We are forced by the evident velocity of its action
to determine almost arbitrarily whether its revolutions pursue a clockwise or counterclockwise course. Thus, when the speed of a propeller gradually diminishes before its
rotation ceases altogether, we can at times observe to our considerable surprise that the
conception we just previously held of the direction of its movement was in fact directly
opposite to the ultimately revealed truth.
We can see that the properties we are able to discern in the physical appearance of a
rapidly spinning object cannot be put to use for the purpose of showing the direction of the
rotation in a pictorial display. But the fact that primary observation fails to yield the
components we need for the delineation of direction in the expression of rotary movement
does not mean we are left entirely without resources to help us achieve this purpose.
Here the method for pictorial expression of linear movement that initially borrowed
the contrivance of the blur streaks from the appearance of actual rotation can be used to pay
back this loan, by furnishing the description of rotary movement with such gradually
increasing graphic emphasis as proved so efficient in expressing the direction of the straight
path of the two spheres on PLATE 69.
The illustration of the rapidly spinning solid on PLATE 70 shows the important
visible characteristics of speed partly in the frequent repetition of substantial blank areas.
These tend to assist us in accelerating the scanning and absorption of the essential visual
information. They are also able to remind us of the curious flicker of stationary highlights
we sometimes notice when highly polished objects revolve at considerable speed.
However, the compelling sense of velocity in the drawing resides probably to a lesser
degree with these quite useful, but perhaps not absolutely necessary, gaps of white space. It
relies more on with the concealment of the structural properties of the object behind the
seeming screen of the blur of its action, after the model of numerous propellers and cooling
fans we have more or less regular opportunity to observe in any modern environment.
Thus the impression of rapid motion in PLATE 70 rests very largely on signals
whose origin in physical reality we can readily verify by direct observation. But the fact that
we perceive the action of the object as a clockwise rotation is entirely due to the growing
weight of the circular blur streaks in the direction of the movement, for which an observable
physical prototype would indeed be very difficult to find.
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The technique of increased emphasis, originally developed on the basis of a reasoned
interpretation of experience rather than direct observation, and then borrowed from
conventional solutions for the expression of linear movement, describes the direction of the
rotation with considerable clarity. However, it almost completely fails to identify the form
that is hidden by the action.
But it was thought important that the drawing should delineate an actual object in
rotary motion and indicate its structural character, by signals the viewer may be able to trace
with a little help on our part. The spinning volume on PLATE 70 is in fact a revolving cube,
whose leading corner, and beginnings for the upper left-hand and descending forward
margins, are marked by the solid triangular wedge near the center of rotation. The largest
white space within the entire circle of the display belongs to the top plane, whose anterior
right-hand boundary can be seen quite clearly as it retreats from the corner-point of the
triangle in front.

Our discussion of volumes in motion may seem a somewhat specialized digression,
but its inclusion in this chapter appeared reasonable as a final addition by which this study of
diverse methods for the pictorial expression of form could be brought to a close. However,
when we inquire after the essential substance of excellence in art, we shall not obtain the
answer in this particular technique or any of the others.
If, in the process of looking at a picture, we also learn to observe ourselves, and so
not only become aware of our response to this or that detail, but in addition notice the sum
total of all our reactions – that is to say, if we are able to perceive, behind the possibly
considerable number of fragmentary impressions, the overall character of a superior work,
then we shall find that it is always a presentational intensification of the subject that
produces the compelling impact by which we recognize the presence of great art.
This intensification, however, does not aim at the kind of melodramatic
pretentiousness that, in an excess of heroic posturing or saccharine sentimentality, will
render itself completely unbelievable when compositional surroundings consistent with its
extravagance have not been furnished or in fact turn out to be impossible to find.
The visual intensification of a theme can be aimed at many and very different goals.
The turbulence of the last judgment in monumental works by Michelangelo and Rubens, the
perfected order in the compositional arrangements of Chardin and Cezanne, the tenderly
rendered features in a child’s portrait by Renoir, and the whimsical humor and charm of a
small drawing by Paul Klee, are only a few examples of the innumerable directions of an
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expressive force that, in its most distinguished products, may be capable of surpassing the
visual attractions of the physical world outside the realm of art.
The intensity, therefore, which always characterizes any sort of artistic excellence is
not a theatrical excess, but rather a heightened pictorial credibility, based on the visual
cohesiveness of all the circumstances that attend the display of a given thematic
concentration. The credibility or persuasiveness of a pictorial effort rests, thus, on the
consistency with which its components augment, and the force with which they focus upon,
its meaning.
A superior picture is therefore more perfectly identified by all its contents than a
lesser one. The praises of a knowledgeable beholder for the simplicity, complexity, certain
color combinations, or any of the other features in a picture do not really mean he favors
those attributes over all possible others, but only that he expresses his appreciation for the
convincing pictorial reality that a properly characteristic interpretation of the subject was
able to create. If on the other hand, a discerning viewer takes a strong dislike to any aspect of
a presentation, it will most likely be because this particular inclusion causes substantial
damage to the significance of the work, and not because of his arbitrary prejudice.
To sum up this discussion, as well as to conclude the chapter, we may say this. If
excellence in art is not achieved by a set of purely mechanical skills, but rather through
visual combinations that are capable of identifying the thematic intention of a work –
without sacrificing its unity to the distraction of divergent meanings, then it must be that we
recognize the surpassing value of a great pictorial work by the fact that it succeeds in being
totally itself.
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PLATE 68

PLATE 69

PLATE 70

ABOVE THE BASE – UNLIMITED GROWTH

Realms of Creativity
With all the analytical effort that was brought to bear on the writing of this treatise, it
may seem that intuitive and emotional concerns were either discarded altogether or, at the
very least, inexplicably neglected. And so in fact we should have to understand them, were it
not that the faculty of reason is capable of ranging substantially further than the purely
rational computations which are, so to speak, its daily work.
Although each drawing and the attending text appear to be products of a purely
intellectual operation, we hope to show that intuition and feeling were not merely
circumstantially involved, but that the effort actually entailed them to a far greater degree
than simply as instrumental aids. Indeed, there is little doubt that the tenacious energy with
which such difficult and complicated work must be pursued will nearly always lead to a
significant upgrading of a performer’s faculty for tapping and unfolding his imaginative and
his emotional potential.
If a searcher in a chosen discipline has progressed along his experimental track from
a given place of origin to a certain point of arrival, he may in fact have succeeded in securing
this achievement as a rational possession of his intellect. However, the motivation which
first induced him to embark upon his venture, and which will probably help to send him on
his way again, is not necessarily a clarified thought, but instead perhaps its intuitive
precursor. For a creative personality may, by virtue of his accumulated knowledge and
experience, have an imaginative precognition of opportunities whose feasibility till then no
one has either tested or confirmed. The incipient gains he makes in his selected area of
concentration represent therefore not only the first particulars of solid information on his
subject but, beyond that, the raw material for advancing his intuitive projections to a higher
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level. For, the distance covered between the points of departure and arrival supplies, in
addition to the ground he has actually managed to traverse, a path whose overall direction
can be discerned and pursued long before the substance of the things he hopes to find along
the way has been tangibly revealed.
Later on we shall try to demonstrate that the line of our rational advances indicates
not merely the direction we may take to search for further gains, but provides us also with
adequate emotional momentum to always reconstitute the vitality we need in order to persist
in our labors. For now, however, it will suffice to observe that reason is neither damaging
nor otherwise opposed to the work of intuition. It provides, instead, that element in the
overall process of research achievement by which imaginatively envisioned possibilities can
be consolidated and built into the general fabric of our experience. And so we may state in
summary that, the better progress we make in taking rational possession of the material
which constitutes the substance of the discipline we try to master, the more highly developed
and profoundly effective will be the intuitive sense which proceeds immediately before the
labors and the conquests of the faculty of reason.
It is quite possible that our intuitions induce us to embark on journeys of discovery
by acting as mechanisms of release upon our desire to go to work. We can probably describe
the function of the imagination in the realm of art as a type of intuition. It specifically
concerns the mental advance-perception of images that may prove suitable material for the
purpose of pictorial display. Once these images have become vague, but nonetheless also
markedly suggestive, shapes in our minds, it is almost inevitable that we should experience
some measure of curiosity regarding their possible counterparts in tangible form. In the
person of a passionate artist, a probing interest of this sort may become a compelling
urgency to gain visual possession of his mental images, by achieving them a second time in
the actuality of artistic presentation.
This urgency to experience the pictorial counterpart of aesthetic vision stands merely
as the specific variant, which pertains to art, for the love to know. It is not immediately
apparent from the day of our birth. It tends to grow gradually out of the natural
inquisitiveness by which the emerging personality attempts to test and utilize his immediate
surroundings, and so develops the resources he will require for a basic mastery of life. But,
as the task of searching for the truth of things progresses, the continuously expanding
panorama of actual as well as imaginative possibilities inspires, by the sheer intuitive
hopefulness that always attaches to the unfolding of fresh and hitherto unforeseen prospects,
an ever enlarging personal investment of physical and mental resources.
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A substantial personal commitment of our strength and industry will tend to convert
our earlier curiosities and casual interests into a more profoundly passionate regard for the
purposes on behalf of which our energies are expended. Then we can say that the immature
and more random first attempts we make to gain possession of a personal realm are able to
give way to the concentrated striving of a powerful and tenacious will, primarily due to the
development of two significant emotional instruments.
One is the increasingly strong and confident hope which is the product of a steadily
lengthening and gradually solidifying chain of imaginative projections. And the other is the
growing love we bear the things which are sustained and made to prosper by the effects of
our labors.
We can now quite clearly see that the images generated by the intuition are but an
early stage in the reasoning process. For they are links which arise next in line from the
background realities that lie at the very outset of a chain of thought. However, the inquisitive
interest and hopeful expectancy which tend to accompany our intuitive precognitions are in
substance emotional, and capable of asserting themselves in their most highly developed
form as the overwhelming energy of a passionate will.

Benefits of Success and Failure
The imagination can raise visions of such extraordinary potency that we may begin to
foresee ourselves as endowed with nearly godlike powers if we had only one more insight or
the use of an additional specific skill, which for this reason, as long as it eludes us, we may
seek to gain with untiring perseverance. And if an artist really is a powerful performer upon
the visual stage, his achievements with the relatively modest materia1s of his craft may be
indeed somewhat like playing the part of a powerful god who can fashion worlds and shatter
them at will.
There is a pride attending this sort of lofty hope that will at times lead the
inexperienced and unwary to an exceedingly steep fall. Our first substantial effort toward
attaining a certain competence or insight cannot always have an immediately successful
outcome. And even if we master fairly quickly the particular skill we have sought to learn, it
may not necessarily deliver all the instrumental advantages we had persuaded ourselves
would surely result. In such a case it is possible that an immature performer may be tempted
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to yield to his disappointment and discouragement, and abandon the search for further and
better means, simply because he has lost all faith in the feasibility of his aims after his first
attempts have met with defeat.
A more sturdy and experienced artist, however, will not suspend and isolate visions
of such imaginative range in the vacuum of an unrealistic dream. He will, as we have seen,
bring the accumulated lore of his entire background to bear upon his projects. His intuitive
advance perceptions are already, at the very outset of a task, more nearly fleshed out in
regard to both the character of the envisioned final product and also the probable technical
causes able to deliver it.
He will therefore have a wider and a clearer view of his aesthetic problems and what
progress might be made in solving them than someone less powerful or less mature. Hence
he cannot help but realize that a failure will yield as truthful information, and sometimes as
essential insights, as the successful outcome of a labor. And so it can often be quite as
effectively employed to understand and to advance the work in hand.
Therefore it follows that success and failure are primarily distinct from one another
because the one can make us feel very good indeed, while the other may cause us quite
considerable pain. But they are alike in that both contribute knowledge which can be put to
work. If we intend this work to prosper, we must respond to both success as well as failure in
always and precisely the same way – namely, by persisting through a constant renewal of
effort, in our striving for an ever more excellent product.
We have seen that the labors of thought by which we take intellectual possession of
the subject of an inquiry begin with intuition. Emotion, however, precedes the rational effort
fundamentally only in terms of hopefulness and desire, while our most enduring and
profound feelings are primarily reactive in nature and follow in its train.
This became increasingly clear as the author’s work on the book progressed and
began to assume an ever firmer shape before his eyes. The magnitude of the intellectual and
manual work, as well as the hardship and frustration it entailed, were never able to dim the
bright and splendid vision with which this labor long ago began, nor to convert the heavy
burden it surely represented into a truly hateful one, at any time.
On the contrary, the innumerable difficulties along the way have caused the memory
to linger with intensified affection upon all aspects of the work until it gradually became an
object of abiding love.
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Emotional Shallowness and Depth

We can now perceive at least vaguely how the personal investment of our labors, by
which we cause the things we make to prosper and participate in their development, renders
the depth dimension of our feelings, and so provides us with the experience of a profound
passion.
It is this ardent devotion to the tasks in which we have invested striving that
augments the expectancies and desires we are apt to encounter in almost simultaneous
association with our imaginative precognitions. This devotion then converts these feelings
into the aspirations of a superbly potent will to achieve the actualization of a creative vision.
Thus, the will to strive is an aspect of the passion we harbor for the things for which we
labor, and, when it manifests itself in action, it becomes the visible evidence, as well as the
precise measure, for our capacity to love.
Because good work depends upon the worker’s obedience to the circumstances that
are capable of delivering superior quality, it is a crippling misconception to regard a work of
art as expressive of profound emotion when, in fact, it functions only as a safety valve for
releasing the pressure of accumulated emotional debris. If the energy which gathers as a
product of emotional pressure is simply discarded in a frenzy of unfocused action, the result
will not express the power and the urgency of an emotion, but solely the fact that this was
drained, and so bear witness to its ultimate waste.
It is a disabling confusion to suppose that the graphic documentation of this waste in
a medium of art should be of enduring interest to any thoughtful viewer, when the
performing personality is neither considerate enough nor sufficiently disciplined to take his
audience at all into account. However, an artist who expands the reservoir of his insight and
experience, by bringing diligence and concentration to bear upon his work, will furnish each
product of his efforts with innumerable, judicious attentions. Their every detail perhaps
escapes specific notice, but their concerted visual action will have a lasting impact upon the
sensibilities of the discerning viewer.
That we recognize superior art by its subtle capacity for revealing profound insight
and deeply felt emotion is one of those incontestable verities no one will particularly care to
either contradict or especially affirm. What does deserve a great deal more and clearer
119

The Formulation of a Graphic Language
explication, however, is the nature of the depth dimension itself by which we are held
captive and perpetually intrigued.
It is because we are furnished by the surrounding world, as well as by our individual
endowment, with opportunities for developing a personal realm of physical and mental
action that we escape spiritual isolation. Thus we are able to become participants in a life
whose values we may learn to cherish, because without them we can neither experience nor
express anything profound.
The depth dimension then, as a property of what we live, consists apparently of two
discernible major components. One lies in a highly selective application of concepts, actions
and experiences, whose great meaning rests mostly upon their capacity for enlarging our
scope of possibilities, and thus improving overall the depth of our perspective. The second
element always tends to follow from the first. The stamina required, to perform the labors by
which thoughts and actions of such far reaching import and effect are evolved and brought to
bear, is capable of generating great energies of passion. These are rendered profound by the
extent and magnitude of the resources which gave them shape.
Thus a work of art may achieve profound expressive force if, by the overall effect of
numerous component efforts, we perceive something of the magnitude of the experience and
devotion that created it. So we catch at least a fleeting glimpse of the substance of the man
behind the work.
It is these implications beyond the clearly proffered actuality of a pictorial theme by
which the Noble Beholder – whom we have characterized in the beginning of the book as the
human being of all possible good will, surpassing intellect, and wisdom – can understand
and value superior art and discern in it a dimension of depth. Although a perfect set of
qualities is probably impossible to find within the nature of a single individual, our close
companions in life may each contribute some share of this endowment. We may be able to
constitute the image of the Noble Beholder out of parts we have obtained from a variety of
sources, even though we cannot find all of such a human being in the person of one specific
friend.
Thus as artists we express ourselves, in conjunction with the personal reasons that
always attend creative productivity, for the sake of the Noble Beholder and directly to his
capacity for visual participation. We seek his ability to respond with sustained interest to
visible things simply because they happen to be beautiful, in that the dimension of their
depth is perceivable, and can be detected by an open and discerning mind.
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The glimpses which the viewer catches of the author of a work are not very often
easily or accurately articulated. But they do allow us to perceive an aesthetic effort as an
extension of the whole substance of a creative personality. So, by implication, the meaning
of a superior work of art is able to reach far beyond its physical and thematic limitations.
And it derives, from this intimation of larger realms beyond its own existence, great depth
and a vastly augmented power of impact.
However, the ties through which the union is maintained between a performer and
his acts of labor can also be delineated from the point of view of the worker himself. We
observe that the realm within which a creative personality functions, and thereby the
effective scope of the personality itself, is steadily expanded by all he undertakes. This
enlargement of the personality through the work it is able to perform is apparently the
ultimate source from which the depth of our feeling flows. It is therefore of dominant
importance for achieving a mode of pictorial expression that is genuinely profound.
In as much as the personality expands while it participates in the opportunities of its
own existence, we can say that it constructs itself in the process of bringing its projects to
completion.

Love and Personal Growth

If the love of an object or a human being is simply the engagement of the personality
in such concerns as elements of the life he leads, then it follows that the self which resides
within us can become a more durable object of love than any other. This is because it
represents a part of life to which we have always certain access, while the various other
circumstances that accompany our existence can always shift and become subject to
replacement.
Our regard for the self and that for the other things the self takes part in are not
separate loves but essentially only one, because the personality is the complete repository of
all that we encounter or venture ourselves to do. And it ultimately assumes its shape
according to the totality of all the units of experience out of which, apart from the intrinsic
nature of the self, it is constructed.
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Thus it may not be entirely true to say that to love something or someone else it is
first necessary to love oneself. It seems rather that, in order to find, shape, and ultimately
love ourselves at any substantial depth, we must widen the scope of our concern. So we learn
who we are, in the sense of gaining access to our full potential – that is, the perfected
substance of a self. And this we may be able to regard with a sustained and profound esteem
because we have come to recognize its value as an essential element of life.
Here we gain clarity once we realize how the self-awareness of a personality and its
natural incipient interest in itself remain stagnant and ingrown – that is to say, emotionally
shallow – if, by seeking only himself, the individual involved inflates his own importance
until his entire web of self-adulation must inevitably crumble. This happens because the
realm upon which he wishes to make a lasting and significant impression is really not his
own, and quite apt to be largely unaware of his existence.
The personality who has, through all the various involvements of his past achieved a
profoundly developed self, brings a vastly augmented emotional energy and depth to bear
upon each new venture and experience. Thus we can for most practical purposes quite
accurately state that love is simultaneously the product and the cause. It is, in effect, the very
substance of the totally engaged participation of a human being in those signal circumstances
that constitute the essential fabric of his life.
The stress upon the significance of things that the faculty for concentration may
reasonably shift into the center of one’s personal existence is here very deliberate indeed.
Although, as we have seen, the self must spend itself in order to be able to find itself, it does
not expend its utmost concentration upon every negligible detail that approaches within its
reach. All the circumstances which hold a place within the effective range of a personality do
not fall to an equal measure under its influence, but become subject to its impact to
altogether different degrees.
This does not mean that we are withholding an effort that we owe, in the sense of
failing to give the best we have. But the most perfected mode for participating in the
possibilities of life must necessarily involve every capability we can bring to bear, including
the judicious selectivity by which we may escape an otherwise hopeless fragmentation of
every resource we possess.
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Passion and Artistic Excellence

Because the performance of great labors can arise out of, as well as inspire, the
emotion we have given the name of love, the surpassing depth of artistic expression may not
lie, in the end, with certain conquests in the physical and intellectual realms we glimpse
beyond the presentational actuality of a superior work. This depth may lie rather in a
magnificent passion we are able to discern behind the visible substance of great art, simply
because we cannot account for the irresistible striving required to produce it, other than to
attribute it to an ultimate origin of overwhelming emotional force.
Although this ardent desire to achieve expression may cast before the world a
challenge of the most bitter rage, it may yet contain a message of love, in the sense that
anger may be little else than love derailed by one form or another of personal adversity.
Because both are passionate, love and wrathfulness can never be in genuine contraposition to one another. The true opposite of love lies, therefore, rather in the absence of all
passion, as it is so often revealed in inferior art by indifference and negligence. We see this
absence in those who persistently try to sell us sentimentality for depth of feeling, or an
agitated, purely instrumental gesticulating for vitality and passionate emotion, or the mere
presence of some sort of geometric construction as evidence of intellectual brilliance.
Actually, the strong creative values will often unfold in markedly different and
perhaps very surprising pictorial circumstances. We are able to discern vitality in the quiet
still lifes of Chardin and Cezanne, and thoughtful planning in the tumult of Michelangelo’s
last judgment or in the savagery of Durer’s apocalyptic horsemen. As well we can admire in
Uccello’s wonderful geometric penetration of a chalice not merely the accuracy of the
analytic demonstration, but also a profound and passionate seeking after the especial truth
the display succeeds in delineating with such absolute persuasiveness. Regardless, therefore,
of the specific visual concerns these works happen to express, if we are at all perceptive, we
can sense behind each of them both the intellectual ability as well as the passionate striving
of him whose industry created it.
The fervent depth of feeling we are apt to find at the center of all acts of selfexpenditure constitutes the fulfillment of the personal potential of a human being and so
becomes, in the sense that it is most excellently human, also the most noble element of his
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whole existence. This nobility of the ardent spirit can, of course, to a fully equal degree
pervade other modes of striving than those we bring to bear upon the arts.
But art is part of a category of disciplines which we essentially pursue not because
they promise abundant material gains, but because they represent aspects of the potential of
man to which he must find access, somehow, in order to achieve the full measure of his own
humanity.
Thus the fulfillment of man’s opportunity to take possession of the inherent nobility
of his soul is really not at all the proper subject for a casually exercised choice, whose
positive or negative outcome has no more than negligible existential importance. It is rather
the inescapable condition upon which the building of a life depends that must either be
constructed out of its own possibilities or altogether fail to prosper.
While a utilitarian object can, due to its extraneous purposes, retain a good part of its
efficiency although it may be put together less than perfectly, it is clear that a negligently
fabricated visual display cannot render its proper service. Aesthetic excellence constitutes in
the end the sole use and opportunity of art, and the intensity of a great effort the only
instrument capable of delivering it.
A creative personality in the realm of art, because he can be useful in no other way, is
thrust upon the resources of his own potential for achieving a superior visual work. It must
be a product of a class of which each individual specimen can be perceived, understood, and
valued only for that which it purports to be and is, namely, the expression of an aesthetic
possibility. Thus an artist can reveal to us, at the ultimate level of the depth of his visual
achievement, the element of nobility that resides in a passionate human soul solely by
serving, without the distraction of competing goals, the requirements of his task.
With many a reader this may occasion a considerable degree of surprise, due to the
fact that the private as well as the public behavior of some of the greatest masters of art was
often characterized by irascibility and a self-assertion that was at times exaggerated to the
point of an apparently monstrous arrogance. But even though these outward signs make for a
far from self-effacing mode of personal deportment, their significance lies, largely, in the
fact that an artist must frequently pursue his calling under circumstances of great economic
difficulty, social alienation, and hence, deeply wounded pride.
These lapses from perfection, however, may have but little impact upon an artist’s
operation in the studio, where his ambition for fame, money, and social position is likely to
subside, and where his concentration on the requirements of the work in hand tends to
prevail over all other concerns.
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Emotion and Reason – Together or Apart
While emotion, and not reason, works the actual and immediate release of those
energies by which the tasks incumbent upon us can in fact be undertaken and completed,
only the incipient intuitive or, in the end, the consciously defined and perfected insights –
which are both component stages of the reasoning process – can be employed as instruments
of judgment in solving operational difficulties. They do this by revealing truthfully the
essential nature of the things that have captured our interest and, thereby simultaneously
also, the circumstances which must govern our actions, if the pursuit of these interests is to
lead us to a favorable outcome.
It may be possible, purely for the sake of argument, to imagine the existence of a
rational thought entirely divorced from every sort of feeling, but it is not possible to concede
to it any marked creative power without the emotional urgency of a passionate involvement.
Reason without feeling, then, has at best only a feeble constructive capability. And
so would emotion render itself impotent without a proper measure of intelligent guidance.
For, the emotion which misdirects its passionate energies toward goals of questionable value
in the reality with which we live is substantially a prejudice, with perhaps all of the potential
of a shot fired wide of its mark for wreaking random destruction.
An emotional fascination, however, may fail to lead a person to a profound
understanding of the truth concerning the subject of his attention, while yet permitting his
intuition to assess its merits on the whole correctly. Such a result can easily occur if the
diligent striving which normally attends the unfolding of important insight is not brought to
bear. Then, purely from a simple lack of force, a feeling may never sufficiently mature to
serve as a creative instrument. This is to say that the emotional shot, rather than going wide
of its mark, would instead fall short, and so degrade what should have been a passionate
concern to the level of a merely mawkish sentiment.
Thus the subject of an overloading with sentimental affectations may or may not
deserve the expenditure of vast emotional energies. But the real fact is perhaps that these
energies may never be actually brought into play. The seeming abundance of feeling on
exhibit may, on the one hand, constitute no more than the fabrication of a decorative
ornament to be worn for outward show. Or it may reflect, on the other hand, merely our own
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desire to come into the possession of a self-indulgent emotional warmth, in order to
experience the mental comfort it can furnish.
Just as we have seen that the full power of thought cannot unfold without a driving
passion to set it to work, so it is evident that we should, in the absence of intelligent striving,
produce with our capacity to feel either chaotic or exceedingly feeble results. The emotional
realm conjoins with those of thought and action by opening the floodgates of our reservoir of
energy. It delivers the fuel by which the reasoning process can generate the thrust that will
lead us from the level of intuitive precognition to the final, conscious crystallization of an
insight, and carry us simultaneously into the sphere of purposeful performance.
We have already seen how intuitive advance-perceptions of a possibility can arouse
in us the urgent desire to take possession of it in full fact. So it is not entirely surprising,
when profound insights and treasured values are to be sustained and made to prosper, that
the will by which we seek to further their development and render them productive can grow
into an instrument of resistless potency.
When such insights and values, and a cherished self-understanding based on them,
are in danger of becoming powerless because they are brought into contention with a
rivaling emotional urgency, we have no other choice but to fall prey to its distractions and
allurements or to deal with it through an effort of the will.
No matter how widely the tasks may vary in detail for which the power of volition
has to be invoked, it seems that we always put it to use either for the purpose of achieving
possession of a desired possibility, or else in order to avoid unfavorable consequences we
can only forestall through deliberate action of one kind or another.
Because an act of volition can conquer at times even a strong emotional drive, and
because our intellectual comprehension of various aspects of our existence can play a
significant part in this conquest, it has always been easy to assume that the force of the will
is of an entirely rational nature.
The mental pictures the imagination paints, and the more sharply delineated insights
that are apt to follow them, exist as elements of reason. But the will by which the
possibilities they pose can be defended against the affective opposition that from time to
time arises within ourselves is not really of the substance of a rational deliberation, but a
powerful emotional force.
For it is the ardent passion arising out of accumulated occasions of sustained striving,
and the lifetime participation in a cherished set of values, which actually constitutes within
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itself a strength of will that is capable of defeating the temptations of a merely self-gratifying
and subjective excitement. Although the will can be employed to defend the pursuits and the
gains of rational thought, it does not itself perform its work as a rational thought, but rather
as a more noble and powerful emotion forcing the submission of a baser, more selfindulgent, and destructive one.

Discipline – Instrument of Freedom

Our incipient interest in any given line of work is probably a wholly spontaneous,
perhaps even an impulsive, choice whose development, however, requires repeated acts of
discipline. Although these acts are difficult and can often be performed but slowly, they will
not destroy the spontaneity with which the labor once began, but keep it merely under a
temporary cover.
There are two reasons why our spontaneity can be expected to return within the
framework of a sustained and rigorous effort. One is the fact that we may gradually achieve
a genuine mastery of our subject and hence a greater ease in dealing with its problems. The
other is that discipline itself can become habitual to such a degree that after some time at
work we tend to grow accustomed to responding without delay, which is to say
spontaneously, to its requirements.
Clearly if for the sake of an important task, the will to overcome our indolence and
desire to experience pleasure is weak, then the spontaneous relationship between ourselves
and the work in hand is apt to come permanently to a halt. It will be replaced by frustration
and a growing sense of failure because the expected progress can never actually take place.
The discipline, therefore, which soon displaces the sense of inspired freedom with
which we are wont to embark upon a new venture, is eminently worth exercising. It can
ultimately return this spontaneity to us in the form of a splendid and exuberant productivity.
This will always remain the attainment solely of those who have come a long way and a hard
one in order to gain access to its possibilities.
It is therefore inevitable that the performance of a task we find genuinely difficult can
be characterized by spontaneity only to a very limited degree. For, while we are perhaps
prepared to undergo the hardships we must face in order to secure the advancement of an
127

The Formulation of a Graphic Language
important work, we can hardly hope to endure this strain without being simultaneously
subjected to a measure of internal tension and fatigue. But because the pressures which
burden us when we undertake to do a truly demanding piece of work can only be avoided at
great cost, we must learn to bear them with good grace. If we required of all our activities
that they furnish us with an experience of spontaneous ease, we should necessarily have to
limit our choice of tasks to those that pose no threat to such a goal.
Although, as we have seen, some measure of spontaneous action remains possible
during the labors of planning and of execution, to pay for its enjoyment by surrendering the
range of our freedom, is to seek an inferior form of it. And this is at the expense of a finer
and more ardent spontaneity that is a product of the irresistible enthusiasm by which we are
impelled to aim at the very stars, as well as to dismiss our timorous misgivings about what
this will ultimately cost us in setbacks and frustrations,
Thus, we possess our capacity for spontaneous affirmation not really in order to
search for pleasurable things to do, but rather to find the courage to pursue a splendid vision
regardless of the price we may have to pay along the way. Out of these considerations a
concept of discipline as an instrument of freedom emerges, and begins to crystallize. This
may deserve some additional attention.
Although it will appear that this treatise on the perception and delineation of volumes
has resulted in a large number of rules which the author from now on expects everyone to
follow, such an expectation would clearly make very little sense, even in regard to that rare
reader who might be unreservedly willing to use this book as a tool for his own instruction.
This is because it is patently impossible to pack all that has been demonstrated into a single
presentation. And so our obedience to any one rule would necessarily entail a violation of
the others.
Rules, however, which ought to be deposed when they threaten to develop into
tyrants, should not be dismissed before we have examined their potential as valuable
servants. Thus, the rules which have been formulated in this book compel really nobody’s
obedience, but are simply intended to offer access to certain opportunities.
Here they assert no more than what the illustrations clearly show, namely that it was
possible to obtain the results we have displayed by applying the insights and techniques that
were able to perform the required work, and which we have taken considerable pains to
describe with truthfulness and accuracy to the reader. In other words, while it would be the
sheerest folly for this author to seek to bind all other artists to a set of tenets whose relevancy
to the work they wish to do may well be subject to considerable doubt, it is certainly self128
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evident that the conditions which made the drawings possible had to be met before they
could actually become available to anybody’s critical assessment.
Discipline, therefore, is not just a device of tyranny by which a foreign and
oppressive will attempts to dominate the purposes of others. It is, rather, the inevitable
consequence of the freedom we exercise when we select our own goals and strive to turn
them into elements of reality. In short, to be disciplined is to make provision for the causes
by which the things we ought to have, or want to have, become possible.
We need to understand discipline correctly, as the only unquestionably dependable
instrument we hold in hand by which we can hope to make the things our own that we most
desire to possess, and to accomplish what we most urgently wish to undertake. Then it is no
longer difficult to accept that, along the pathway to the freedom of emotional experience and
expression, we cannot possibly expect to escape the hardships of a discipline. For we have
seen that, if our emotions are to prosper beyond the state of a futile, unproductive prejudice
or self-indulgent whim, the collaboration of a disciplined effort, in terms of physical as well
as mental action, is altogether indispensable. This means that, at the utmost depth of our
emotional capability, we are only able to feel what we deserve to feel.
The unlimited potential of the human being lies ultimately not in the things he can
fashion with his brains and hands, but in the fact that he has a capacity for passionate
participation, by which the works he carries out and the experiences he is subjected to
become powerful forces for the perpetual expansion, reshaping, and renewal of his entire
personal domain.
And, in bringing this book to a close, the author would like to add that the arts are
probably more suitably equipped than most other disciplines for celebrating this
immeasurable depth of man’s potential, and to express its brilliance in universally significant
and persuasive terms.
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